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AN  IHVE3TIGATI0H  OF 
THE  STRESSES  TIT  CAIITILEVER  FLAT  SLABS. 

I.  IIITROLUCTION. 

1.  Preliminary.  There  has  "been  ranch  disagreement  "be- 
tween the  designers  of  the  various  flat  slah  systems  now  in  use, 
with  regard  to  the  fundamental  "bases  for  design.  The  more  con- 
servative engineers  have  a  deep  seated  distrust  of  the  flat  slah 
analyses  advanced  by  mathematical  elasticians  of  the  past  and 
present.  Insufficient  experimental  data  have  so  far  "been  obtained 
for  the  verification  of  any  theory  known  to  the  writer. 

Most  designers  and  investigators  of  flat  slahs  seem  to 
follow  one  of  two  general  lines  in  their  study  of  the  prohlem, viz ; 
the  consideration  fa)  that  a  slah  is  made  up  of  multiple  he am  sys- 
tems or  fh)  that  slah  action  is  independent  of  beam  oction  and  tha" 
any  analysis  of  slah  action  must  ho  built  up  from  the  rround  with- 
out reference  to  beam  analysis.     Host  conservative  designers  prefe: 
to  consider  any  flat  slah  as  composed  of  two  or  more  superimposed 
"beams  which  hetween  them  carry  the  total  load  on  the  floor  to  the  j 
columns.  Naturally,  analyses  based  on  beam  action  find  favor  with 
many  practical  designers.  A  good  example  of  this  method  is  the  Acm< 
System  which  is  owned  hy  the  Condron  Co.  of  Chicago.  Their  slab  has 
a  method  of  construction  similar  to  that  of  the  Ccrr-Plate  System, 
mentioned  later,  .  although  designed  on  entirely  different  principle  s  . 
Several  of  theflat  slab  systems  now  widely  used  have  a  method  of 
design  which  is  "based  on  flat  slah  action.  A  good  example  of  these 
is  the  Corr-Plate  System    which  assumes  that    strips  of  different 


0 

width  in  ^nch  direction  have  different  coefficients  of  bending 
moment.  The  values  of  these  coefficients  have  "been  approximately 
determined  "by  the  owners  of  this  system  from  the  results  of  tests 
made  "by  them  on  a  rubber  model  under  load. 

The  "Mushroom"  system  used  "by  Mr.  C. A. P. Turner  has  been 
given  much  notoriety  in  the  technical  press  by  consistent  disa- 
greements of  its  owner  with  every  other  authority  in  regard  to  the 
coefficient  of  the  bending  moment  for  which  the  steel  in  flat 
slab  floors  should  be  computed.  An  article  by  Mr.  ITichols  regarding: 
the  statical  limitations  of  flat  slab  action,  which  is  printed  in 
the  Proceedings  of  the  American  Society  of  Civil  Engineers,  fives 
a  very  interesting    discussion  of  the  problem  and  makes  the  coef- 
ficient of  bending  moment  of (l/50) ~WL,  as  assumed  by  Mr.  Turner, 
seem  incorrect. 

Another  point  on  which  there  has  been  some  disagreement 
is  the  relative  distribution  of  stresses  and  deformations  in  the 
steel  and  in  the  concrete  over  any  section  of  the  floor  slab  whicl 
may  be  cut.  Some  authorities  hold  that  the  stress  in  the  concrete 
at  any  point  is  governed  by  the  percent  of  steel  and  the  amount  oi 
stress-^in  the  steel  at  that  corresponding  point.  Others  think  tha 
the  entire  resisting  moment  on  a  section  consists  of  a  couple  be- 
tween the  total  concrete  and  steel  stresses  on  this  section  and  tl 
there  is  no  particular  relation  between  the  steel  stresses  and  the 
concrete  stresses  at  any  given  point  along  this  section. 

A  great  many  points  with  regard  to  flat  slab  action  are 
at  present  subjected  to  a  difference  of  opinion  on  the  part  of 
designers.  It  is  hoped  that  the  series  of  tests  of  which  these  he^e 
included  are  a  part,  will  help  to  clear  up  some  of  these  points. 
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2.  A cknov; lodgement .  These  tests  are  made  as  part  of  a  series 
of  tests  for  the  i^urpose  of  clearing  up  some  much    disputed  points 
in  flat  slab  action  and  were  conducted  as  a  part  of  the  research 
work  of  the    U.  of  Illinois  Engineering  Experiment  Station,  They 
were  planned  and  carried  out  under  the  supervision  of  Prof,  A.  TT# 
Talbot  who    has  sup-bested  the  design  of  the  clans  most  suited  to 
the  investigation  of  the  points  in  ouestion  and  has  made  many 
helpful  criticisms.  The  test  specimens  were  made  under  the  super- 
vision of  Mr.  £.  A.  Ahrams  of  the  "Experiment  Station,  and  to  him 
and  Mr.  Slater  of  the  Experiment  Station,  credit  is  due  for  help- 
ful suggestions  and  criticisms  during  the  progress  of  the  tests. 
Mr.  K.  H.  Thomas  and  Mr.  77.  Julian  Montgomery  have  lent  efficient 
assistance  during  the  making  of  the  tests.  To  these  and  other  mem'rjj- 

Tjers    acknowledgement  is  here  made  for  assistance  and  advice. 

3.  Scope  of  Tests.     These  tests  were  designed  principally  to 
determine ; fl )  the  correct  method  of  equating  the  resisting  moment 
developed  "by  a  slah  to  the  "bending  moment  developed  "by  the  ap^liec 
load,  and (2)  ;the  exact  relation  "between  the  deformations  along 
any    radial  direction  with  regard  to  the  center  of  the  column 

and  those  perpendicular  to  any  radial  section  ,  which  de  format  ioi||? 
will  "be  called  circumferential    in  the  subsequent  discussions. 

In  addition  to  these    two  principal  points  it  v/as  hoped  that 
some  light  would  "be  thrown  on  other  much  discussed  points  such  as 
;(l)the    relation  "between  steel  and  concrete  stresses  throughout 
the  same  section; f 2)  the  effect  of  column  cap  diameter; (3)  the 
effect  of  a  drop;   (40  the  effect  of  lateral  deformation  in  the  cor 
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crote    or  of  Poissons  Hatio;  (5)  the  relation  between  the  stress 
in  the  rods  of  a  rectangular  belt  and  that  in  circular  hooped  rods 
cutting  a  radial  section  at  the  same  point.     It  is  hoped  that 
some  of  the  results  of  these  investigations  will  he  applicahle  to 
commercial  design  and  that  the  relation  "between  the  stresses  in 
a  radial  and  in  a  circumferential  direction  will  "be  definitely 
determined. 
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4.  Note on  Flat  Slab  Action. 
As  has  boon  said  in  the  introduction,  thero  exists  mich 
difference  of  opinion  between  the  various  owners .designers  and 
authorities  on,  flat  slab  floor  systems  of  reinforced  concrete, 
with  regard  to  the  fundamental  b&ses  for  correct  design. 

Prominent  among  those  authorities  who  advocate  the  applica  4 
tion  of   an  exact       flat  plate  analysis  as  opposed  to  the  approxi*- 
mate  method  of  analysis  by  division  into  beam  strips,  stands  Dr. 
E.  H.  Eddy,  former  P rofessor  of  Mechanics  at  the  University  of 
Minnesota.  In  the"Minnesota  Engineer"  of  1907  he  published  a 
highly  mathematical    series  of  flat  plate  analyses  for  various 
different  cases  of  loading  and  support^ and  homogeneous  material. 

In  1913,  Dr.  Eddy  published  a  book  on  the  subject  of 
flat  slab  floors    which  is  en  application  of  his  work  before 
referred  to,  to  the  problem  of  reinforced  concrete  girderless 
floors.     One  of  the  points  upon  which  much  emphasis  is  laid  in 
this  treatise  concerns  the  effect  of    Poissons  ratio  in  the  con- 
crete, which  is  the  ratio  of  the  deformrtion  of  the  concrete  in 
a  direction  at  right  angles  to  the  direction  of  the  stress" 
to  the  deformation  in  the  same  direction. A  very  considerable 
increase  in  the  strength  of  the  slab  is  claimed  for  reasons 
based  on  this  action.   It  is  thought    doubtful  whether  anything 
except  the  modulus  of  elasticity  is  affected  by  the  action  of 
this     lateral  deformation  and  it  does  not  seem  possible  that 
such  action  of  the  concrete  would  make  possible  an;;  decrease  in 
the  amount  of  steel  required  except  by  increasing  in  some 
way  the  effective  depth  of  the  slab.  It  r  eems  that  in  equating 
the  resisting  to  the  bonding  moment,  all  the  steel  cutting  the 
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resisting  section  has  the  same  maximum  stress  regardless  of 

its  direction  or  form.  The  results  of  the  tests  made  here 

indicate  that  at  the  same  point  in  different  directions      v;e  ^ 

in  general)  have  different  stresses  and  tin  t  along    any  section 

there  is  well  defined  variation  in  the  value  of  the  stresses 

existing.     The  hoops  used  over  the  column  toys  upon  -which 

the  various  "belts  of  rods  are  supported  are  considered  as 

effective  in  resisting  the  "bending  as  the  other  steel.  It  is 

not  seen  how    some  of  the  hoops  which  are  located  near  the 

neutral  axis  at  which  depth  no  stress  is  supposed  to  exist,  can 

he  considered  as  at  all  effective.     The  design  formulas  of 

Dr,  Eddy  indicate  that    a  greater  "bending  moment  exists  in  the 

direction  of  the  "belts  of  rods  having  the  longer  span  and 

that  in  these  "belts  more  steel  is  reniiired.  The  results  of 

several  tests,  including  one  descrihed  "by  Dr.  Eddy  himself  in 

the  January,  1914  number  of  the  A.  S.  C.  E.  Proceedings,  show 

that  such  is  not  always  th<-    case.  A  nercent  of  steel  not  greater 

than  .5    is  also  advocated.     The  tests  included  in  this  "thesis 

and  in  that  of  Mr.  Eells*  show  that  the  slahs  therein  descrihed 

which  have  in  every  case  more  than  ,5$  of  steel  regardless  of  ho' 

the  percent  is  figured, have  deformations  in  the  steel  which 

are  from  two  to  three  times  larger-  than  those  in  the  concrete 

over  a  diametral,  section. 

The  points  "brought  up  by  Dr.  Eddy  in  his  discussion  are 

important  ones,  and  much  more  experimental  evidence  than  is 

available  at  the  present  time  must  he  had    before  anything 

very  positive  can  be  decided  concerning  them. 

♦An  Investigation  of  the  Stresses  in  Cantilever  Flat  Slabs, 
fey  W.  C.  Eells,  1913. 
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ii.  mat -trial;;  t::st  pieces  AUP  methods 

OP  TESTIKQ. 

5,  &6.  Materials  an>!  Concrete.  All  the  materials  used 
wore  practically  the  same  and  used  under  the  same  conditions 
as  the  materials  which  wore  used  in  the  slabs  of  Mr.  Sells 
which  wore  tested  the  preceding  year.  A  description  of  them  v/il 
"be  found  in  the  corresponding  articles  of  the  thesis  written 
"by    Mr.  Eells.  in  1913. 

7.  Making  of  Tost  "'ocimens.     The  slabs  1  ere  "built 
"by  the  same  men  who  "built  the  slabs  for  Mr.  Eells.  They 
were  made  under  much  the  same  conditions  of  temperature 
and  were  of  concrete  from  the  same  mixing  machine.  The  only 
new  material  required  in  their  making  was  the  form  for  column 
caps  of  two  different  sines  which  were  used  to  investigate  the 
effect  of  cap  diameter  .A,-,  description  of    the  method  of  making 
tost  specimens  will  ho  found  under  a  heading  corresponding  to 
the  above  in  the  Thesis  of  Mr,  Eells. 

8,  Design  of  Test  Specimens.  The  specimens  were  designed 
with  the  same  amount  of_steel_ciitting  a  diametral  section  as 
was  used  in  the  slabs  tested  "by  Mr,  Eells.  Only  two  different 
arrangements  of  steel  were  used  in  the  slabs.  Specimens  510, 
1251-1254  inclusive,    were    made  with  two  belts  of  straight 
rods  in  rectangular  directions.  Those  rods  running  in  a  north 
and  south  direction  as  indicated  on  all  the  sketches  were 
placed  with  a  clearance  of  5/4"  from  the  bottom  of  the  slab, 
and  those  rods  running  in  an  east  and  west  direction  were  laid 
directly  above  these. 
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In  slabs  no.  1255  and  1256    the  stool  was  composed  of  two  rectan 
gular    belts  as  in  the  preceding  Specimens    and  in  addition 
five  welded  hoops  were  used  which  wore  spaced  equally  In 
about    the  central  portion  of  the  projection  beyond  the 
cap,  where  the  tests  of  Mr.  Eells  seemed  to  indicate  that  the 
maximum  circumferential  stresses  might  he  expected.  In  slat 
1257  a  square  mat  was  used  which  was  furnished  by  the  Barton 
people,  and  which  was  made  similar  to  the  mats  used    "by  them 
in  the  construction  of  their  patent  "  Spider  Web  System"  of 
arranging  the  steel  around  the  column  top.  The  total  sectional 
area  of  steel  in  one  "belt  of  this  mat  was  about  the  same    as  in 
all  the  other  slahs. 

Slabs  no.  1255  and  1256  which  contain  the  welded  hoops, 
and  slahs  no.  1255  and  1257  containing  rectangular  belts  and  the 
Barton  system  ,  respectively,  were  all  made  -made  with  a  cap 
diameter  of  36"  inches  ,  which  was  the  same  cap  diameter  as  that 
used  by  Mir.  Eells  in  all  of  his  tests.  Slabs  no.  1251  and  1254 
were  made  with  cap  diameters  of  24  inches  and  48  inches  , respec- 
tively. ,   In  slab  no.  1252  a  24inch  cap  diameter  v;as  used  and  in 
addition    a  drop  of  2  inches  was  used.  This  drop  was  octagonal 
in  outline  and  had  a  short  diameter  of  40  inches. 

A  comparison  of  slabs  1251,  1253  and  1254,  should  bring 
out  to  some  degree  the  effect  of  cap  diameter. 

If  there  were  any  marked  difference  between  slab  1251  and 
1252  it  should  be  attributed  mainly  to  the  influence  of  the  drop 

Slabs  1253,1255  and  1256  ,  all  have  < practically  the  same 
percent  of  steel  cutting  a  diametral  section  and  also  have  the 
same  cap  diameter,  so  that  any  difference  in  the  strength;  of 
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1253  and  1255  or  1256,  should  "be  caused  by  the  difference  in  the 
form  and  distribution  of  the  steel.  These  same  slabs  should  also 
bring  out  the  effect  of  a  concentration  of  steel  area  at  some 
point  in  the  section  upon  the  distribution  of  the  stresses  in 
the  concrete.  In  slabs  no.  1255  and  1256  there  is  twice  the  per- 
cent of  steel  at  that  place  on  the  diametral  section  where  the 
hoops  and  straight  rods  cross  together  that  there  is  at  the  othe  j 
points  in  the  section.  In  slab  1255  the  steel  is  distributed 
uniformly  over  the  v/hole  section. 

9,10  &  11.  Auxiliary  cubes  and  Cylinders.  Lie t hod  of  Testing, 
and  r.Ieasurinp;  of  deformations.  These  three  headings  are  treated 
under  corresponding  headings  in  the  thesis  of  Mr.  Eells  and  need 
not  here  be  gone  into  again. 
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DATA  OF  TT.ST  "LABS  Table  I. 


Slah  Ho, 

Car 

XJ  XiXUX, 

Ho,  Hods  in 

No.  of 
noopo • 

Area  of  Steel 
ci i u  i/ 1 n p,  becnon 

t 

1  251 

24" 

2^-7  /l  6"-.D 

•  -'.'if       Dt]  .  111. 

APR 

"1  O  K  O 

n/t  ft 

CC—7 / 16  -0 

M 

r  o  c 

.  •  625 

1  O  r 

do— 7 / Lb  -0 

•  625 

1254 

48" 

23-7/l6"-0 

tt 

.625 

1255 

20-3/8 "~0 

5 

3.31  so.  in. 

.60 

1256 

36" 

20-3/8 "-0 

5 

IT 

.60 

12157 

36" 

Sla"b  1252  has  a  two-inch  drop, 40  inches  in  diameter 
"between  the  cap  and  the  slat). 
All  hoops  are  welded. 

All  straight  rods  are  "bent  up  at  the  ends. 

The  section  for  which  the  percent  of  steel  is  figured 
is  taken  in  every  case  to  he  a  section    5-3/4"  inches  in 
effective  depth  and  96  inches  wide. 


Figure  5. 
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DBSBHStOHS  ART)  IOC  AT  ION  OF  STEEL 


III.  Experimental  Data  and  Discussion. 

24 

12. Cube  and  Cylinder  Test  Data 

Auxiliary  Specimens  . -    Throe  cubes  and  one  cylindor 
wore  made  from  the  concrete  out  of  the  "batches  for  the 
specimens.  For  every  specimen  except  1252  this  was  done  and 
the  auxiliary  specimens  thus  obtained  were  stored  in  damp 
sand    and  tested  about  the  time  the  test  specimens  were 
tested.  The  accompanying  table  gives  the  results  of  these 
tests.  The  cubes  were  made  eight  inches  on  a  side  and  the  cyl- 
inders were  made  sixteen  inches  long  and  eight  inches  in 
diameter. 


COMPRESSION  TESTS  OF  CUBES  AND  CYLINDERS. 

Table  II. 

Maximum  Loads  given  in  Pounds  per  sc.  inch. 


Slab 
No. 

Cubes 



Cylinders 

Age 
Days. 

Max. 
Load, 

Age 
Days 

Max. 

Load 

1251 

60 

2350 

60 

2080 

1252 

1253 

69 

2480 

69 

2040 

1254 

61 

2770 

61 

1255 

63 

2550 

63 

2530 

1256 

53 

2300 

53 

2000 

1257 

70 

2610 

70 

2400 

10  ifS" 


There  are  no  cubes  and  cylinders  for  1252. 

The  cylinder  for  1254  was  not  tested  to  its  maximum. 
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13,  Slat)  Data.  All  the  experimental  data  from  the  slab  tests 
were   obtained  from    readings    oh  the  various  gage-lengths  with 
the  Berry  Extensometer.     The  majority  of  the  page  lirrs  were 
located  along  the  two  perpendicular  diameters  which  run  parallel 
with  the  rods  in  the  two  rectangular  "bolts  which  were  used  in  i 
every  slab  tested.     Those  gage-lines  which  run  in  a  radial  dir- 
ection are  designated  on  all  the  curves  and  sketches  "by  the  firs! 
letters  of  the  alphabet.  Those  gage-lines  which  are  perpendiculu  1 
to  these  diameters  or  which  are  circumferential  are  designated 
"by  numbers.  Other  gage -lines    were  located  around  the  cap  and 
were  put  there  for  the  purpose  of  finding  the  stresses  a cross 
that  part  of  the  section  assumed  for  calculating    the  equilib- 
rium "between  bending  and  resisting  moments , which  is  along  the 
arc  of  a  circle  concentric  with  the  cap  circle.  These  gage-lines 
are  designated  "by  the  letters,  M,H  0  andP.  Still  other  points 
are  taken  along  sections  outside  the  cap  to  find  the  variation 
of  the  deformations  along  these  sections  • 

With  all  of  the  data  possible  the  curves  were  determined 
by  plotting  stress  against  distance  measured  along  certain  lines 
For  some  of  the  isolated  points  which  were  not  a  part  of  any 
series,  the  curves  were  made  by  plotting  load  on.  the  slab 
against  stress. 

Only  two  different  gage-lengths  wore  used  for  all  the 
observations  taken.  The  large  majority  of  these  were  six-inch 
gage-lengths.  On  each  slab  except  1257  a  few  two  inch  gage- 
lengths  were  read  on  the  concrete  in  a  radial  direction  close 
up  to  the  cap. 
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One  division  on  the  Amos  -(rage  dial  attached  to  tho  exten  ■ 
some tors  indicated  a  stress  of  1000  pounds  per  sq.   inch  in 
tho  steel  and  of  1000/n  pounds  per  sq.  inch  in  tho  concrete, 
"n"  is  here  used  to  indicate  the  ratio  of  the  moduli  of  the 
rteel  and  the  concrete. 

All  the    curves. were  therefore  conveniently  plotted 
"by  using  directly  as  stress  ,  the  corrected  differences  from 
the  data  shoots. 

All  the  individual  curves  r;ere  plotted  first  and  they 
v/ere  then  averaged,  first  along  a  whole  diameter  and  then  along 
a  radius  • 

In  all  the  curves  for  tho  final  average  circumferential 
stress  along  a  radius    the  stress  perpendicular  to  two  different 
sections  is  included. Both  of  thesesections  have  the  distance  fro:  i 
the  outside  of  slah  to  the  edge  of  the  cap  in  common.  Then  one 
of  these  sections  follows  the  radius  straight  on  to  the  center 
of  the  slah  and  the  other  follows  the  arc  of  a  circle  around  the 
outside  of  tho  edge  of  the  cap.  Stresses  on  the  section  which 
follows  the  radius  right  through  to  the  center  could, of  course, 
not  he  obtained  for  the  concrete  "between  the  edge  of  the  cap 
and  the  center  of  the  specimen. 
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I.!AXTirJLl  LOADS  CARRIED  BY  SLABS     Tafcle  III. 


Slah 

Ho. 

A  fro 

Days . 

•  "  <*-»  -'Ucu 

in  I/bs. 

12*51 

J-  w  *J  .-L 

Xtj      JL  v/  It/ 

AT 

ox 

7  3oon 

1252 

1_1 5-14 

1255 

12-10-15 

2-11-14 

63 

1254 

1-7-14 

3-  7-14 

59 

100000 

1255 

1-23-14 

5-21-14 

57 

96000 

1256 

2-  2-14 

4-  5-14 

60 

91500 

1257 

2-27-14 

5-  5-14 

67 

70000 

it"of 


Sla"b  1254  did  not  reach  its  ultimate  strength  at 
100000  pounds  "but  was  not  loaded  any  higher. 


An  examination  of  the  loads  carried  "by  the  different 
test  specimens  indicates  that  the  size  of  cap  has  a  very 
marked  influence  on  the  maximum  load  carried  "by  the  slabs, 
even  though  the  percent  of  steel  is  the  car  o  in  them  all. 

Sla"b  1257  is  an  exception  to  this  rule  hut  should 
not  "be  considered  since  it  failed  in. an  entirely  different  mann 
from  the  remaining. slahs. 
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A.  Slab  with  rectanrular  Reinforcement  and  3C  iiioh  cap. 

14,  Phenomena  of  tests  .  The  method  of  failure    of  slat  1255 
which  was  the  only  one  with  rectangular  reinforcement  and  3G 
inch  cap, was  "by  tension  in  the  steel  primarily.  Fine  hair  cracks 
appeared  at  the  lowest  load    and  at  a  load  of  45000  lbs.  the 
cracks  became  wide  enough  to  be  very  noticeable.     The  ultimate 
failure  which  occurred  at  a  load  of  93000  lbs.  was  a  sudden  one 
and  was  caused  by  the  punching  through  of  the  cap.  It  is  quite 
probable  that  the  opening  up  of  the  tension  cracks  to  a  consider 
able  height  on  the  section  around  the  cap  weakened  this  section 
in  such  a  manner  as  to  make  this  method  of  failure  possible. 

The  rods  which  passed  over  the  cap  did  not  fail  in  bond 
as  the  rapid  reduction  of  the  stress  in  all  the  rods  to  zero 
at  the  center  shows 

15.  Load  Information  delations.     The  curves  shown  in  the  follow- 
ing pages  show  the  variation  of  deformation  with  load    on  all  of 
gage-lines  at  v.hich  readings  were  taken.  In  this  and  in  all  of 
following  tests  discussed  a  section  of  the  slab  is  assumed  on  wh^c 
all  of  the  stresses  are  known    in  a  direction  which  is  perpen- 
dicular to  the  part  of  this  assumed  section  which  lies  along 
a  diameter.  As  shown  in  the  following  sketch  accompanying 
the  computations  for  equilibrium  of  bending  moment  and  resisting 
moment  on  this  section,  a  part  of  this  section  lies  along  a 
diameter  and  the  remainder  of  it  is  along  an  arc  of  a  circle 
which  is  concentric  with  the  cap  circle  and    which  cuts  seve- 
ral gage  lines  usually  labeledin  the  following  curves  as  KfB  orC 
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Slat)  1253. 
Equilibrium  Calculations. 

■ 

The  "bending  moment  enuals  C 707 f  45-23)  60000     or  234000 

 ' 

inch  pounds,  in  the  direction  CD  on  the  section  ABC .  f  , 7*60000  ) 

11-*--  7-/16  inch.  diam.  rods  cut  the  section. 

A    eouals  1.73  sq,  inches, 
s 

The  average  steel  stress  for  a  load  of  60000  pounds  eouals 
30000  -pounds  -per  so, .  inch  on  all  the  rods  cuttinr  the  section 
ABC  in  the  direction  CD. 

Therefore  the  effective  depth  or  JD  "becomes 
224000/1.73(80000)     or  4.5  inches 
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Cage  Lines  in  Concrete 

Figure   11. 
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jfc.  Slat)  with  P g  :  1  ang     ■_  ""-^'ont  aj,^  i  ■'   inch  ^-.p, 

18.  r  enomcna  of  Topts.     Slat  1S51  was  the  only  nlah  with 
rectangular  reinforcement  and  a  24  inch  cap  diameter.  Both  the 
primary  and  the  final  cause  of  the  failure  of  the  specimen 
v/as  tension  in  the  steel.  At  the  ultimate  load  of  75000  pounds 
the  slat  had  a  very  large  deflection  and  all  the  cracks  had 
opened  ahout  3/16  inches. 

1$.  Load  Deformation  Relations.  The  deformations  in  the  steel 
were  larger  in  this  slat)  for  given  loads  than  they  were  in  any 
of  the  other  siahs.  This  seems  to  he  evidence  of  the  fact  that 
the  concrete  section  as  a  whole  is  acting  as  a  couple  against 
the  steel  section  as  a  whole  and  that  that  stress  in  the  steel 
at  any  given  point  in  a  s  ection  does  not  necessarily  need  to  he 
equal  to    the  total  concrete  sJ ress  over  the  corresponding  area. 
The  question  might  here  well  he  raised,  whether  the  decrease 
in  the  strength  of  this  slah  is  due  to  the  smaller  section 
around  the  cap  which  is  availahlo  for  resisting  the  radial 
stresses  in  the  concrete  or  whether  it  is  due  to    the  decrease 
in  the  amount  of  concrete  area  in  any  any  diametral  section 
v/hich  is  available  for  carrying^ circumferential  stresses. 
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Slab  1251. 
Equilibrium  Calculations. 


The  bending  moment  eouals  .707 f 45-16f ) 45000  or  227000 

inch  pounds  in  the  direction  CD  on  the  section  /JSC. fW -  45000  ) 

ll-jy-7/16  inch  diam.  rods  cut  the  section. 

A    eouals  1.73  so.  inches, 
s 

The  averare  steel  stress  for  a  load  of  45000  pounds  equals 
21000  pounds  per  so.  inch  on  all  the  rods  cutting  the  section 
ABC  in  the  direction  CD, 

Therefore  the  effective  depth  or  jD  "becomes 
227000/1. 63(21000)  or  6.25  inches. 
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Gape  Lines  in  the  Concrete.  Slao  1251. 
Figure  15. 
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VIEjjf  OF  SLAB  #  1254  AFTER  TESTING. 
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Slab  l.'T-i     16  -.na    i  P      B  1  B . 

^lab  •.y'tl        ■';  i  ,  ilar  ??e  inforcement  and   18       "h  ea,  . 
Sla"b  12P4  had  two  rectangular  "belts  of  rods  with  23-7/16 
inch  diameter  rods  in  each  "belt,.  A  48  inch  cap  diameter 
was  the  largest  cap    diameter  used,  and  the  large  addition 
to  the  concrete  area  of  the  slab  available  for  compression 
which  was  thus  afforded,  enabled  the  slab  to  take  a  higher 
load  than  any  of  the  others  tested.     Slab  1254  did  not  get 
its  maximum  load  although  the  stresses  "became  -  uite  large, 
"because  it  was  not  thought  safe  to  load  the  machine  any  higher 
than  100000  pounds.  The  circumferential  cracks  were  located 
further  from  the  'center  in  this  slah  than  in  any  of  the  others 
on  account  of  the  greater- cap  diameter. 

17.  Load  Reformation  P. c la t ions.  As  has  already  been  noted, 
the  effect  of  the  large  cap-diameter  in  this  specimen  was 
to  greatly  decrease  the  deformations  at  the  same  loads  as  those 
for  Gluts  with  a  smaller  cap  diameter  and  also  to  increase  the 
maximum  load.  Tn  every  case  the  stress  in  the  rods  is  seen  to 
he  reduced  toward  zero  over  the  center  of  the  cap  .  This  rheno— 
renon  does  not  occur  in  all  the  slabs  especially  at  the  high 
loads, but  is  vore  'liable  to-  occur 'when  the  cap  diameter  is 
large  so  that  there  is  a  sufficient  length  along  the  rod  between 
the  edge  of  the  cap  and  the  center  of  the  specimen  to  make  the 
total  bond  stress  equal  to  the  total  decrease  in  the  stress  on 
the  rod  without  exceeding  the  bond  stress. 
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Slab  1254. 
Euilihrium  Calculations. 

The  hendinp  moment  equals  .707(45-27)00000  or  256000 

 4"   * 

inch  pounds,  in  the  direction  CD  on  the  section  ABC.  ) 

11-J--  7/I6  inch  diam.  rods  cut  the  section. 

A    equals  1.75  so.  inches, 
s 

The  average  steel  stress  for  the  load  of  80000  rounds  equals 
24000  pounds  per  sq .  inch  on  ali  the  rods  cutting-  the  section  - 
ABC  in  the  direction  Btt« 

Therefore  the  effective  depth  or  jD  "becomes 
256000/1.75(24000)  or  6.15  inches. 
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Gage  Lines  in  the  Steel.  Slab  1254. 
Figure  18. 
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Gage  Lines  in  the  Concrete.  Slat  1254. 
Figure  19. 
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Sketch  of  Cracks.  Sla"b  1254. 
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D#  Slat  with  Rectangular  Reinforcement,        inch  cap  Diameter 
and  g  inch  drop. 

20,  Phenomena,  of  Tests.     " l.u~b  1S52  was  the  only  slah  corre- 
sponding to  the  ahove  description  and  the  only  difference 
"between  it  and  slah  1251  is  the  2  inch  drop.  This  slah  oar-iecf 
only       an  ultimate  of  7G000  pounds  or  ah out  3000  pounds  more 
than  the  Maximum  load  of  slah  1251.  It  also  had  "both  an 
ultimate  and  a  primary  failure  which  was  due  to  the  exceeding 
of  the  tensile  strength  in  the  steel.  Cracks  appeared  at 
ahout  the  same  load  as  for  slah  1251  and  were ' practically 

the  same  in  appearance.     One  very  noticeahle  thing  in  regard 
to  this  test  was  that  at  the  ultimate  load  the  drop  sheared 
entirely  off  of  the  slah.  This  would  indicate  that  i  in  flat 
slah  construction  the  horizontal    shear  is  a  tiling  which  should 
rec/l|eve  consideration. 

21.  loadDef ormation  Relations.  In  this  test  fcfory  much  trouble 
was  had  with  poorly  set  plugs  in  the  concrete  and  as  a  result 
some  of  the  concrete  curves  are  not  very  good.  Also  the  readings 
were  taken  on  two  different  days  and  although    the  same  standard 
"bar  and  instruments  were  used, readings  on  the  steel  which  were 
taken  on  the  steel  the  first  day  and  repeated  the  second  day, 
showed  a  difference  of    ahout  5000  pounds  per  sq.  in.  in  the 
steel  stresses.  The  indication  seems  to  he  that  for  some  reason 
the'   stresses  in  the  steel  for  the  higher  loads  are  3000  lhs. 
too  high  -jj.nd  and  this  correction  is  made  in  finding  the  equilib- 
rium of  the  steel  stresses  with  the  "bending  moment , although  it 
is  not  made  on  the  data  sheets  or  on  the  curves. 


Slah  1252. 
Eouilihrium  Calculations. 


The  hendinf  moiient     equal-s  .707  f  45-25-%-)  60000  or  228000 

4" 

inch  pounds  in  the  direction  CD  on  the  section  ABC.  ('.7-60000  ) 
Hjh-7/16  inch  dian.  rods  cut  the  section. 
As  equals  1.73  so.  inches. 

The  average  steel  stress  for  a  load  of  60000  rounds  oouals 

29500  pounds  per  so.  inch  on  all  the  rods  cutting  the  section 

ABC  in  the  direction  CD. 

Therefore  the  effective  depth  "becomes 

228000/1.73(29500)  or  4.47  inches. 

If  we  make  allowance  for  the  prooaole  error  in  the  steel 
readings  ,  the     steel  stress  "becomes  ah out  26500  pounds 
per  sq.  inch  and  the  value  of  jD  "becomes    4.97  inches. 
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Gage  Lines  in  the  Steel.  Sla"b  1252  . 
Fifcure  22. 
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Gage  Lines  in  the  Concrete.  Sla"b  1252. 
Figure  25. 
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£.  Slab  with  Loth  Feotanr'ilar  and  Cireiinf crent  ial  Pcinforccmon t 
arid  a  5G   inch  cap. 

22.  g^enomgna  of  Tests.  Slabs  1£55  and  1256  come  under  the  above 
heading:  and  the  action  of   the  two    were   similar  except  in  one 
respect.     In  slab  1256  the  rods  over  the  cap  failed  in  "bond 
and  in  1255  this  did  not  occur, This  was  probably  due  to  the 
the  difference  in  the  bond  resistances  of  the  two  concretes 
due  to  some  factors  which  are : hot  very  evident  from  She  load- 
deformation  curves  of  the  cylinders  or  cubes.  The  occurrence 
of  cracks  in  these  two  specimens  was  practically  the  same  as  in 
slab  1255  which  had  the  came  sized  cap  but  rectangular  reinforce 
raent  only.  "Both  of  these  slabs  failed  primarily  by  tenrion  in 
the  steel  and  ultimately  by  punching-  through  the  cap. Then  these 
slabs  were  broken  up  after  finishing:  the  test, it  was  noticed 
that  ' most  of  the  hoops  were  broken  at  the  weld, 
25.  Load  Deformation  delations.  The  only  marked  difference  in 
any  of  the  deformations  occurring;  in  these  two  slabs  at  the  same 
loads  was  that  circumferential  concrete  stresses  were 

much  higher  in  slab  1256.  This  is  probably  due  only  to  the  fact 
that  in  slab  125 G  the  stress  in  the  rods  passing  over  the  cap 
remained  almost  a  maximum  to  the  center  instead  of  reducing;  to 
almost  zero  at  the  center  as  was  the  case  with  slab  1255. 
This  acts  to  produce  a  much  larger  integral  of  total  radial 
s43ijd&&ers-  from  the  center  up  to  any  point,  which  "causes  .a  greater 
value  of  the  circumferential  deformations. 


The  bending  moment  eauals     .707(45-21)60000    or  255000 

 3   =* 

inch  pounds^  in  the  direction  CD  on  the  section  ABC.  (V/- 60000  ) 

14-  3/8  inch  diam.  rods  cut  the  section. 

A    equals  1.65  sn .  inches. 

The  average  steel  stress  for  the  load  of  60000  ■pounds 

equals  27000  pounds  per  so.  inch,  on  all  the  rods  cutting  the 

section  ABC  in  the  direction  CD. 

Therefore  the  effective  depth  or  jD  "becomes 

255000/1.65(27000)  or  5.73  inches. 
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20  -  3g  0  -  3jf  0/7  cen/ers 


Gage  Lines  in  the  Concrete.  Slat  1255, 
Figure  27. 
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Slat)  1256.     Equilibrium  Calculations. 

The  bonding  moment  couals     .707 (  45-21)   60000  or  255000 

inch  pounds,  in  the  direction  CD  on  the  section  ABC.  ft- 60000  ) 

14  -  3/8  inch  diam.  rods  cut  the  section. 

As  equals  1.65  so.  inches. 

The  average  steel  stress  for  the  load  of  60000  rounds  enuals 

27500'     pounds  per  so.  inch,  on  all  the  rods  cutting  the 

section  ABC  in  the  direction  CD. 

Therefore  the  effective  depth  or  jD  becomes 

255000/  1.65(27500)  or  5.63  inches. 


Gap;e  Lines  in  the  Steel.  Slab  1256 
ij'iprure  30. 
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uage  i»ines  in  the  concrete, 
slab  12b6 


jrigure  31. 
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Sketch  o±"  oracits.      olaD  1256. 
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F.  SUMMARY. 

24.  Manner  of  Failure.  The  manner  of  failure  of  all  those 
specimens  was  practically  the  same  in  every  case.  Because  of 
the  small  percent  of  rteelf  ahout  ,6%  in  all  specimens),  it  was 
hardly  to  he  expected  that  failure  could  occur  in  any  other 
manner  than  "by  tension  in  the  steel.  Tn  every  case  this  failure 
"by  tension  Iti  the  steel  was  indicated  hy  the  opening  up  of 

a  circumferential  orack  around  the  outside  of  the  cap  and  also 
"by  the  opening  up  of  radial  cracks  which  extended  from  this 
circumferential  crack  to  the  outside  edge  of  the  slah.  In  the 
majority  of  cases  the  slab  failed  "by  the  punching  through  of 
the  cap  finally, if  the  load  was  kept  on  long  enough  to  open 
up  the  cracks  sufficiently  wide* 

25.  Effect  of  Cap  diameter.  An  examination  of  the  tahle  of  max- 
imum loads  carried  hy  slabs  shows  that  an  increase  in  the  cap 
diameter  means  a  very  marked  increase  in  the  ultimate  load. 

An  examination  of  the  following  sheet  of  curves  shows  the 
relation  between    the  stresses  in  the  steel  at  the  same  loads 
for  slahs  1251,  1253,  and    1254,  with  the  same  steel  reinfor- 
cing and  cap  diameters  of  24  inches,  36  inches  and  48  inches 
respectively.  These  curves  make  it  clear  that  there  is  a 
decrease  in  the  steel  stresses  at  given  loads  for  an  increase 
in  the  cap  diameter.  Furthermore  it  is  also  indicated  that 
the  decrease  in  the  steel  stress  occurs  at  a  faster  rate  f  an 
the  increase  in  the  cap  diameter. 
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IV  6 

Tt  is  very  ovident  that  the  strength  of  the  Rial)  should 
increase  with  the  cap  diameter  i.nd  there  are  two  ways  of  ex- 
plaining it.  From  one  point  of  view,  if  we  consider  the  resis- 
tance of  a  circular  section  just  outside  the.- cap  to  the 
"bending  moment  of  the  loads  in  a  radial  direction,  we  have 
a  resisting  section  whose  width  increases  directly  with  the 
cap  diameter.  From  the  other  point  of  view,  if  we  consider 
the  resisting:  moment  of  a  section  along  the  diameter  against 
the  "bending  moment  of  the  loads  in  a  direction  perpendicular 
to  this  diameter,  we  have  for  larger  cap  diameters,  a  "beam 
with  a  larger  concrete  section  available. 
26.  Effect  of  Poissons  Ratio.     The  fact  that  most  of  the 
curves  which  show  the  variation  of  the  radial  stress  in  the 
concrete  have  negative  values  on  the  outer  half  of  the  radius 
seems  to  indicate  that    the  circumferential  deformations  in 
the  concrete  have  the  effect  of  reducing  the  radial  deformations 
at  the  same  point  and  vice  versa.  "Radial  stresses  in  the  concrete 
along  the  outer  half  of  the  radius  are  very  small  and  the  cir- 
cumferential stresses  have  almost  a  maximum  value.  Therefore 
it  is  very  prohahle  that  Poissons  Ratio  mutiplied  "by  the  cir- 
cumferential deformation  will  in  many  cases  exceed  the  radial 
deformation,  thus  producing  a  small  amount  of  tension  radially 
in  the  concrete  instead  of  compression.  This  phenomenon  is 
much  more  to  he  expected  at  high  loads  where  PoisrQns  Ratio 
has  greater  values,  and  an  examination  of  the  curves  shows 
that  the  general  tendency  of  the  curves  is  in  that  direction. 


ivy 

27.  Relation  "between  stresses  in  Rectangular  ai.-l   "/  r'ircu!:r- 
fcrontial  Reinforcement.     There  seems  to  "be  no  appreciable 
difference  in  the  deformations  of  the  welded  hoops  in  slabs 
1C55  and  1256,    .from  those  deformations  in  the  rectangular 
rods  crossing  a  diametral  section  at  the  same  point.  A  differenc 
is  not  very  greatly  to  ho  expected  since  at  the  points  where 
"both  these  kinds  of  rods  cross  a  diametral  roction  ,  they 
are  running  in  the  same  direction.  Reasoning  from  the  elastic 
theory,  the    radius  of  curvature  of  the  plate    cannot  have 
more  than  one  value  for  any  point  when  the  direction  of 
the  radius  or  its  plane  is  determined.. 

28«  Effect  of  the  distribution  of  Steel  over  the  section  of 

u 

a  slab  on  the  distribution  of  the  Conrete  deformations  over  the 


sar:e  section.     Some  authorities  on  flat  slab  action  have 
argued  that  steel  cannot  he  used  efficiently  if  not  distributed 
uniformly  over  the  section  which  is  considered  as  resisting  the 
bending  moment  developed.  A  comparison    of  the  circumferential 
deformations  perpendicular  to  a  radial  section,  for  the  slabs 
without  welded  hoop"  reinforcement  and  those  with  the  same, gives 
indication  of  any  essential  difference  in  their  distribution. 
The  fact  that  most  of  the  steel  cutting  a  diametral  section 
in  slabs  1256  and  1255  is  concentrated  at  about  one-half  the 
distance  between  the  edge  of  the  cap  and  the  outside  edge  of 
the  slab,  seems  to  have  the  very  same  effect    on  stress- 
distribution  in  the  concrete  t&0  uniform  distribution  of  the 
steel  in  the  other  slabs  has. 


lv  (i 

.CO.Supftcs4' ions  for  the  Lcsign  of  Future  Specimens.  One  or- 
tant  -phase  of  this  series  of  tests  which  has  not  yet  "been  to  ache 
upon  is  the  effect  of  varying  percents  of  steel.  It  seems  quite 
evident  from  the  tests    made  in  the  last  tv/o  years  that 
.60  $  of  steel  is  considerably  "below  the  "balanced  percent  of 
steel  which  is  necessary  to  develop  the  full  strength  of  the 
concrete.  However,  if  the  slats  are  made  much  stronger  it 
will  be  impossible  to  break  them  without  danger  to  the  testing 
machine.  Another  point  concerning  which  something  might  well 
be  found  out  is  the  effect  of  drop.  The  action  of  the  drop 
on  slab  1252  in  shearing  off  at  the  ultimate  load  indicates 
that  high  shearing  stresses  must  exist  in  the  horizontal 
plane  between  the-  the  drop  and  the  bottom  of  the  slab. 
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G.     THEORY    AND  ANALYSIS. 

50.  The  Relation  'botv/oon  the  Slope  of  the  Elastic  Carve  along 
a  radius  and  the  Circumf crent  ial  Le  format  ions . 


For  geometrical  reasons  and  from  the  very  nature  of  the  dis- 
tortions ocewrring,  the  unit  deformation  perpendicular  to  any  radius 
varies  directly  as  the  slope  of  the  elastic  curve  of  a  section  along 


a  radius,  and  inversely  as  the  distance  from  the  center  of  the  sla"b 
to  the  point  considered, -or  the  radius. 

Let  M  and  IT 1 A  "be  the  location  of  the  neutral  axis  of  the  sla' 
"before  and  after  "bending  respectively. 

IT' A  will  then  he  the  elastic  curve  of  any  section  along  the 
radius  ahove  referred  to. 

Let  T  and  D  eoual  the  slope  of  the  elastic  curve  and  tho  dept' 
of  the  slah  respectively. 

Let  R  equal  the  radius  of  the  circumferential  fiher  at  any 
point  where  the  circumferential  deformations  are  desired  and  let 
r  equal  the  variahle  value  of  any  radius  from  the  center  of  the  sla 
up  to  the  radius  B« 

Let  es  and  ec  he  the  unit  deformations  of  the  steel  and  of 
the  extreme  fiher  of  the  concrete .respectively. 

Let    cc and    cs  he  the  distance  from  the  neutral  axis  to  the 
extreme  fiher  of  the  concrete  and  to  the  steel  respectively. 

Let  E  and  I  he  the  modulus  of  elasticity  of  the  material  and 
the  moment  of  inertia  of  the  resisting  section  respectively. 

In  this  discussion  as  well  as  in  the  common  elastic  theory, 
the  length  of  the  neutral  axis  after  "bending  projected  upon  its 
length  "before  "bending  is  assumed  to  he  the  same  as  the  original 
length.  Therefore  it  is  evident  that  the  total  change  in  length 
of  any  radius  is  equal  to  cT  .  The  total  change  in  length  of 
any    extreme  circumferential  fiher  is  therefore  equal  to  £ttcT  . 

V/e  know  that  the  slope  T  equals  MM/EX)  dr 

Jo 

M  equals  the  "bending  moment.  Its  value  however,  need  not  he  deter- 
mined since  the  value  of  M/EI  will  he  transformed  to  (e5-y-  ec  )/D  • 
I!/!!!!  equals  (unit  stress )/Ec  equals  e/c  . 

e5  /cs  equals  ec /ce  equals  (e4*ec)/L.  This  last  expression  for 


H/EI  is  "best  suited  for  work  in  reinforced  concrete  since  it  intro- 
duces only  the  two  variables  c5and  ec  • 

Therefore  T  eoual  and  the  total  change  in  length 

of  any  extreme  circumferential  fiber  becomes  HUc 
Then  dividing  "by  2irR  to  fret    the  unit  circumferential  deformation 
on  an  extreme  fiber  we  get  expression 
holds  for  "both  the  steel  and  the  extrome  concrete  fiber.  By  simple 
addition  we  fret  that  the  sum  of  the  unit  circumferential  deformations 
for  "both  extreme  fihors  equals  f cef  c,  )  faffi esf  ec  ) /D    dr^  Then  the 
depth  is  constant  the  value  of  (ec+Cy)  outside  the  integral  cancels 
the  value  of  D  inside  the  integral  and  the  expression  taxes  the 
convenient  form    l/R  ^J|lec+es )  drj.      This  formula  shows  that  the  sui 
of  the  extreme  fiber  circumferential  deformations  at  any  point  is  a 
function  of  tho  average  of  the  radial  deformations  from  the  center 
of  the  slab  up  to  the  point  considered. 

The  curves  on  the  following-  sheets  which  are  drawn  to  show 
these  relations,  in  most  cases  g/ive  a  satisfactory  check.  One  fact 
which  makes  it  difficult  to  get  an  exact  sum:    of  the  radial  curves 
is  that  the  largest  part  of  the  radial  deformation  in  the  concrete 
probably  occurs  inside  of  the  nearest  g;ag;e-line  to  the  cap  upon 
which  it  is  possible  to  take  measurements. 

For  instance,  in  slab  1254,  two  values  of  the  sum  curves  of 
radial  deformation  are  assumed  "between  the  edge  of  the  cap  and  the 
center  of  the  slab  where  it  is  impossible  to  read  the" deformations 
in  the  concrete.  The  sum  curve  of  circumferential  deformations 
which  is  obtained  from  curve  A  gives  values  which  are  only  slig-htly 
greater  than  those  for  the  circumferential  deformations  measured  in 
the  steel  alone. 


1U2 

The    curve  B,  for  the  rum  of  the  circumferential  deformations, 
v/hich  is  obtained  "by  averaging  the  sum  curve  B  for  radial 
deformation,  gives  values  which  check  the  sum  of  the  actual 
deformations  ohtained^ r^asonahly  well. 

The  few  curves  included  in  the  following  to  "bring  oat 
this  relation  "between  the  radial  and  the  circumferential  def- 
ormations, indicate  an  agreement  with  the  analysis  which 
explains  the  distribution  of  these  circumferential  deformations 
as  well  as  their  actual  value. 
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Equilibrium  between  the  resisting  moment  and  the  bending 
moment  was  fipured  for  the  Slabs  tested  and  the  results  of 
these  computations  are  included  in  the  preceding  padres  under 
the  heading  of  slab  data.     The  section  of  the  slab  assumed, for 
which    the  the  resisting  moment  was  figured,  was  the  section 
ABC  as  indicated  in  the  ahove  sketch.  Difficulty  would  have 
been  found  in  computing  the  resisting  moment  for  a  section 

which  was  entirely  alonf  the  diameter,  because    of  the  fact 
that  between  the  point  B  and  the  center  of  the  slab,  no  def- 
ormation,  readings  could  be  taken  in  the  concrete  and  also 
because  an  increase  in  the  depth  of  the  section  occurs  here. 

All  the  deformation  readings  taken  on  the  section" 
assumed,  including  the  readings  taken  on  gage-lines  :.I,IT,0  andP, 


.m  r 
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are  in  the  direction  CD,  The  results  of  the  readings  taken  on 
the  gage-lines  1.1,  N,0  and  Pf  are  plotted  on  the  Bane  curves  as 
those    circumferential  readings  f  1,8,5,4,6  oto.),  which  are 
■perpendicular  to  the  diameter.  These  stresses  are  differentiate^ 
from  the  stresses  in  the  steel  rods  at  the  same  distance  from 

the  center  of  the  slat),  which  cut  the  diameter,  hy  connecting 
the  points  on  the  curve  with  a  dot-dash  line. 

The  bending  moment     is  taken  as  a  couple  between 
the  load-   which  is  assumed  to  he  uniformly  distributed  around 
the  arc  BC,  and  the  reaction  which  is  assumed  to  he  uniformly 
distributed  along  the  reaction  or  spring  circle,  AD. 

Let  V,r,  B  and  r  he  the  total  load  on  the  slab,  the  ra<ij 
ius  of  the  spring  circle  and  the  radius  of  the  arc  BC,  respect- 
ively.    Then  the    Bending  Moment  acting  on  the  section  ABC 
in  the  direction    CD  ,  will  equal  7/4  multiplied  by  the  distanc<{ 
between  the  centers  of  gravities  of  the  ares  AD  and  BC ,  multi- 
plied byfsin  45*}.  For  allprrctical  cases  the  distance  between 
the  centers  of  gravities  of  the  arcs  and  the  difference    of  the 
radii,  are  the  same.  Therefore  the  bending  moment  becomes, 
.707(  R-r)V//4  .ffe-y) 

As  is  evident  from  an  examination  of  the  load-stress 
curves  illustrating  the  the  effect  of  cap-diameter,  a  large 
percentage  of  the  slab  strength  at  lower  loads  is  due  to  tensio}. 
in  the  concrete.  The  equilibrium  calculations  included  in  the 
preceding  pages  hove  for  their  object  the  determination  of  the 
effective  depth  or  the  jD  of  th"  steel.  This  is  obtained  by 
dividing  the  bending  moment  obtained  by  the  above  formula  by 
the    total  steel  area  times  the  average  stress  in  the  steel 


xablo  IV, 

A  VISAGE  STRESSES  PER  PEHE  I'C  u  LAR  TO  TITK  EQUILIBRIA  SECTION 


• 

Slab  Bo. 

Load  I/bs» 
on'  slat*. 

Average  Stress 
in  Steel. 

Average  Stress 
in  Qon^rete. 

1251 

50000 

7000 

550 

45000 

21000  • 

950 

 —  ■ 

1252 

50000 
45000 
60000 

6500 
19000 
£0500 

• 

1255 

50000 

5000 

500 

45000 

16000 

850 

60000 

50000 

1450 

1254 

70000 

2000 

250 

60000 

11000 

700 

00000 

24000 

1000 

100000 

42500 

1550 

1255 

50000 

5500 

150 

45000 

16000 

650 

6000C 

27000 

950 

75000 

42500 

1450 

1256 

5000C 

4000 

450 

*  conn 

15000 

900 

60000 

27500 

1550 

75000 

45000 

2500 

1257 

i 

70000 
45000 
60000 

See  Data  for 

Slat)  1257 

n  is  here  assumed  equal  to  10. 
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over  the  section  ABC.  Because  of  the  fact  that  in  some  cases 
the  effective  depth  obtained  is  greater  than  the  total  depth 
to  the  center  of  gravity  of  the  steel,  these  calculations 
indicate  that  even  at  high  loads  the  Strength  due  to  the  tension, 
in  the  concrete  is  not  entirely  lns;fc. 
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V.— .  Discussion  and  Tata  of  Tost  of  Sigh  1257.     The    Barton  Co. 
famished  the  steol  which  was  used  in  slab  1257.     This  steel 
was  in  the  form  of  a  square  mat  with  11-  5/8  "  d  -  Havemeyer 
"bars  in  each  of  two  rectangular  directions.    Most  of  the  rods 
in  one  direction  in  this  mat  are  continuous  and  are  made  so 
"by    "bonding  one  long  rod  at  intervals  equal  to  the  length  of 
the  mat  on  a  "bend    whose  diameter  is  equal  to  the  spacing  of  the 
"bars  in  the  mat.  After  "being  "bent  in  this  fashion  the  rods  are  t 
up  at  the  ends  at  an  angle  of  45  degrees  as  indicated  in  the 
sketches. 

The  sectional  area  of  the  steel  in  one  direction  in  this 
mat  is  3. 36  so.   inches  which  practically  is  the  Eamc  sectional 
area  used  in  all  the  other  specimens  tested. 

This  slab  failed  at  a  load  of  70000  pounds  which  was 
considerably  less  than  the  maximum  loads  of  the  other  slabs  with 
the  same  amount  of  steel  area  cutting  a  section.  The  failure 
in  this  case  was  not  ,as  in  all  the  others,  due  to  tension 
in  the  steel  "but  to  the  sudden  cracking  off  of  the  whole  segment 
of  the  sla"b  outside  of  the.  edge  of  the  mat.  This  happened  in 
spite  of  the  addition  of  several  small  hooked  rods  across  this 
section  as  indicated  in  the  sketch  of  cracks. 

Although  readings  were  taken  on  a  smaller  number  of 
gage-lines  than  on  the  the  other  specimens,  the  curves  show 
much  the  came  distribution  of  stresses.  It  is  thought  that  the 
strength  of  this  kind  of  specimen  wo  ul'd  "be  greatly  increased 

if  some  of  the  main  rods  of  the  mat  extended  to  the  edge  of  the 

specimen  instead  of  stopping  where  they  do. 
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LOG  OF  TESTS. 
TABULATED  LOAD- STRESS  LATA  SLAB  #1251 

One  Unit  equals  1000  l"b.  per  sq .   in.  Unit  Stress  in  the  Steel. 
One  Unit  equals  1000/n  It.  per  sq .  in.  Unit  Stress  in  Concrete. 

"n"  equals  tre  rstio  of  r.odyli  of  steel  to  concrete. 


Loads  on  Slab  in 

Pounds — Concrete 

Stresses. 

Gage 

J.  1 11U 

15000 

30000 

■  45000 

11  —  %J 

3.6 

10.5 

7T-.4 

5.4 

10.5 

ST-  r> 

0.6 

3.4 

10.3 

If— fi 

Jul  W 

1.0 

3.2 

8.2 

TT-7 

—0.4 

3.9 

9.2 

0.  6 

3.0 

7.4 

TT-9 

■0-9 

3.6 

8.1 

0.4 

1.1 

3.0 

TT-1  OA 

-0-9 

-0.  7. 

2  *  2 

IN  —  JL  X 

1-  2 

X-  •  t  V 

2.1 

3.8 

"M-l  2 

0  9 

2.3 

5.9 

IT- 13 

Xi        X,  «.v 

0-4 

2.0 

9.4 

IT- 14 

0.5 

3.2 

7.0 

o.6 

1.5 

7.0 

IT- 16 

—0.1 

X.  3 

•  ' 

11-18 

-0.4 

-1.0 

IT- 19 

0.7 

-1.1 

0.4 

11-20 

1.1 

0.8 

7.7 

IT- 21 

1.3 

3.4 

13.4 

IT- 2  2 

-0.2 

3.0 

14.4 

IT- 27 

1.2 

2.5 

4.9 

204 

SLAB  #  1851  CONCRETE  STRESSES. 

Load  on  Sla"b  in  Pounds. 

Gupe  15000  30000  45000 

line 


11-28 

-0.7 

0.8 

2.3 

IT- 2  9 

-l.r 

-1.5 

-1.9 

II-B 

3,6 

'4.4 

5.0 

I-C 

-0.7 

0.5 

-0.9 

U-D 

0.3 

-1.1 

-1.7 

M 

-0.6 

-1.2 

-2.0 

E-4 

0.9 

4.4 

11.9 

E-8 

2.8 

4.9 

10.7 

E-10 

0.5 

2.2 

7.5 

E-B 

1.1 

4.3 

14.8 

E-C 

0.9 

0.4 

1.3 

E-D 

-1.1 

-0.3 

-0.4 

E-E 

-0.6 

-1.5 

-1.0 

E-F 

-0.5 

-1.0 

-0.8 

S-4 

0.2 

4.9 

11.5 

S-6 

0.0 

3.5 

11.0 

S-8 

-0.2 

3.3 

8.5 

S-IQ 

1.0 

3.5 

8.3 

S-C 

1.0 

2.2 

2.5 

S-X) 

0.2 

0.3 

0.8 

S-E 

-0.5 

-0.5 

-Q.3 

S-F 

0.9 

-1.2 

-1.8 

2.1 

4.4 

10.7 

77- 6 

-0.5 

1.2 

6.8 

•y-8 

—0.1 

1.4 

7.5 

STA"h  1  1251 

STRESSES. 

Load  on  Slab 

in  Pounds. 

x  J.  no 

15000 

30000 

45000 

VI—  I  (J 

1  i 

1.8 

5.5 

If  —  X3 

1.9 

7.8 

16.5 

—  0.1 

2.0 

2.5 

0-5 

0.3 

-2.7 

0-8 

—0.8 

-3.3 

ill  "~X 

-0.7 

-0«1 

-4.7 

x^Ij- "Ail 

0.9 

6.2 

16.2 

TTE-TT 

iJjJ  i< 

0-9 

3.9 

11.6 

1 « —J  oX, 

1.9 

*—  •  ** 

3.5 

6.9 

—1.1 

•  x. 

0.2 

3.6 

—0-1 

3.0 

6.7 

0-7 

5.1 

— r  ^ 

-2.5 

  ■ 

SK-Y 

kJxa  x 

0.0 

2.0 

6.2 

1.5 

x.  #  «^ 

6.3 

14.9 

SY/-X 

-0.2 

1.3 

3.2 

3.1 

6.8 

14  n  *"x<i 

0-1 

3.0 

5.7 

TP  .r-N 

-0.7 

3.9 

11.0 

WW-.X  - 

—0-3 

0.7 

3.1 

W-Y 

—0.3 

0.9 

2.2 

II-BI 

2.1 

3.9 

11.1 

1 »  ±J 

3.  3 

8.1 

3.  *5  •  *5 

it-b;5 

2.1 

2.7 

6.0 

ir.v-Tvii 

3.0 

8.7 

20.4 

SLAB  I    1251  CONCRETE  STRESSES . 

Tioad  on  Slati  in  rounds. 

Garo  15000  30000  45000 
line 

JJW-M8                         3.3  3.0  12,0 

ITW-MS                          0.9  lf  5  5.4 

IM-JS1                            8*4  IP..  9  36.3 

M-H2                            4.8  7,8  27.0 

1TW-1T3                             5.6  10.8  16.8 


SLAB  #  1251  STEEL  STRESSES. 

Load  on  Slato  In  rounds. 


Gape  15000  50000  45000 

line 


-1.2 

0.7 

14.8 

IT- 2 

0.9 

5.7 

17.6 

IT- 5 

0.6 

6.0 

25.1 

IT- 4 

0.2 

7.6 

27.1 

IT- 6 

-8/3 

6.4 

19.1 

B— 6 

0.7 

7.5 

21.2 

IT- 7 

-1.0 

4.9 

16.8 

S-S 

1.5 

7.0 

17.4 

IT- 9 

-0.8 

5.8 

14.4 

IT- 10 

1.4 

6.6 

14.5 

IT- 12 

1.6 

5.4 

12.5 

IT-15 

-1.4 

5.9 

15.2 

IT- 14 

-1.6 

9.0 

17.0 

IT-15 

-0.2 

2.0 

13.9 

IT-16 

0.7 

1.2 

8.0 

IT- 17 

-0.8 

0.7 

0..4 

-1.2 

7.2 

1T-19 

-0.4 

0.4 

15.8 

IT- 20 

4.0 

5.7 

21.8 

IT- 21 

1.2 

7.0 

55.4 

IT- 2  2 

1.2 

7.8 

26.4 

IT- 25 

1.1 

7.0 

28.7 

IT- 24 

0.2 

6.1 

24.4 

IT- 2  5 

5.7 

5.8 

25.9 

IT- 2  6 

1.0 

-0.4 

10.5 

SLAB  t  1251 

STEEL  STRESSES. 

208 

Load  on  Sltrt) 

in  Founds. 

Gape 
line 

15000 

30000 

45000 

IT- 2  7 

-0.9 

-3.9 

-1.6 

IT- 2  8 

-1*1 

-1.5 

-2.5 

U-Z 

-1.1 

-2,9 

7.6 

II-B 

2.5 

7.3 

22.3 

1T-C 

1.3 

3/6 

16.3 

1T-D 

-0.2 

2.1 

14.5 

IT-E 

0.7 

0.9 

11.9 

IT-F 

-2.6 

■  -1.3 

6.8 

E-3 

0.2 

5.0 

24.8 

E-4 

0.6 

6.1 

23.6 

E-6 

-0.4 

2.4 

17.6 

E-3  . 

1.7 

6.0 

16.3 

E-10 

2.1 

4.9 

16.3 

E-2 

1.5 

1.5 

14.2 

E-A 

0.2 

9.5 

28.6 

S-B 

-0.4 

10.  6 

32.5 

E-C  ' 

**L.4 

8.0 

21.8 

E-D 

-1.7 

—3.4 

11.4 

E-E 

1.3 

1.2 

18.8 

E-F 

-1.4 

-1.6 

-4.6 

S-3 

4.8 

29.2 

S-4 

0.8 

10.2 

27.8 

S-6 

0.6 

8.2 

20.7 

S-8 

0.1 

6.2 

13.5 

S-10 

0.2 

6.0 

17.5 

20  y 

slab  4    1251        steel  ste esses. 

Tioad  on  SlalD  in  Pounds. 


Ga^e  15000  30000  45000 

line 


S-A 

1.1 

1.2 

9.9 

S-B 

1.1 

7.9 

20.0 

S-C 

4.4 

9.2 

16.1 

S-D 

0,8 

6.1 

18.0 

S-E 

0.5 

1.7 

15.0 

S-F 

—0.2 

■  0.3 

.9.5 

1-3 

0.6 

6,2 

7/- 4 

1.7 

7.2 

27.8 

V/- 6 

0.8 

6.1 

19.1 

.7-8 

1.7 

5.0 

17.1 

-.7-10 

2.1 

4.5 

14.6 

W-A 

2.9 

6.7 

25.5 

Y7-B 

4.0 

15.4 

42.0 

W-C 

-0.2 

6.4 

27.2 

if-.  D 

0.3 

2.3 

10.1 

V/-E 

0.1 

0.3 

0.8 

\Y-F 

-0.7 

-0.6 

1.0 

HB-M 

1.7 

15.7 

24.3 

Ht-35 

3.4 

8.8 

33.3 

1TE-0 

1.6 

8.G 

30.0 

H-P 

1.7 

10.2 

51.9 

ITE-X 

0.7 

0.1 

13.0 

1TE-Y 

1.8 

2.8 

17.0 

SE-M 

-0.2 

1.7 

15.2 

SE-B 

-1.7 

5.4 

21.7 

810 


SLAB  f  1281  STEEL  STRESSES. 

Load  on  ^la"b  in  Pounds. 


Cage 

line 

SE-0 
SE-P 
S'J-M 
SW-N 
SW-0 
SW-P 

sw-x 

SV/-Y 
If-M 
HW-0 

M-r 

M-Y 


15000 

<f .  6 

—0.5 
2.2 
0.8 
3.1 
3.5 
-0.3 
0.0 
1.4 
2*2 
1.8 
-0.1 
-2.2 


30000 

9.8 
5.0 
5.4 
7.5 

10.9 


7.5 


3.9 
6.5 
8.0 

11.7 
7.4 

11.6 
1.7 


45000 

29.4 
23.  G 
22.7 
20.5 
19.7 
22.4 
17.2 
17.2 


21.9 


23.1 
29.6 
22.8 
17.2 
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TABULATED 

LOAL-3 TRESS 

LATA  • 

SLAB  #1252 

One 

Unit  eouals 

1000  lb.  per 

sq  .  in 

i.  Unit 

Stross  in 

the 

Steel. 

One 

Uinit  equals  1000/n  11).  p 

cr  so  . 

in  Unit 

Strosr  in 

Con 

?rcte • 

"n"  equa 

Is  the 

ratio 

of  moduli  of 

steel  to  concrete. 

Load 

on  Slab  in 

Pounds - 

-Steel 

Stresses. 

Gafro 
line 

15000 

3C000 

45000 

■  60000 

75000 

1T-1 

1.3 

-0.7 

10.2 

17 . 3- 

29.8 

II- 2 

0.0 

0.3 

8.8 

21.0 

52.0 

II- 5 

CO 

0.0 

16.4 

59.6 

11-4 

-1.6 

-0.1 

14.7 

26.7 

41.4 

II- 5 

0.5 

0.2 

18.6 

51.7 

75.5 

11-6 

-1.4 

2.8 

20.5 

32.9 

66.8 

II- 7 

-1.8 

1.0 

25.0 

57.6 

89  4  5 

1-8 

-1.2 

5.2 

26.0 

32.4 

62.4 

LT-9 

-1.8 

1.7 

26.5 

35.5 

51.5 

11-10 

-1.4 

1.5 

22.9 

50.4 

44.0 

11-11 

-0.5 

4.5 

29.3 

30.8 

41.9 

11-15 

-0.8 

1.7 

14.9 

25.7 

45.5 

11-14 

-5.4 

0.6 

11.2 

20.5 

r?  C  O 
,JtJ  .  O 

11-15 

-1.5 

-0.3 

16.5 

&  t--  »  5 

59 . 4 

11-16 

-1.2 

-0.1 

14.8 

21.8 

67 . 5 

i*~  17 

-4.3 

-1.7 

12.8 

21.5 

65.5 

11-18 

-4.0 

4.5 

13.6 

21.1 

32.9 

N-19 

-2.4 

3.0 

16.5 

'25.0 

46.4 

11-20 

-1.0 

4.5 

18.9 

28.4 

48.5 

N-21 

-3.7 

3.1 

18.0 

34.2 

49.0 

11-22 

-5.5 

19  r? 
iO  •  O 

20.9 

32.4 

19.6 

212 


SLAB  #  1.252 

STEEL  ST'^ES 

SES. 

rjoad  on  S1a"b 

in  "ounds 

Gape 
1  ine 

1500C 

30000 

45000 

60000 

75000 

11-25 

-3.6 

18.1 

30.2 

106.9 

IT- £4 

-5.2 

-0.5 

16.7 

.  29.6 

69.0 

U-25 

-7.1 

1.9 

16.5 

r\  *  ry 

45.3 

U-26 

-3.9 

-1.0 

19.0 

26.9 

41.9 

N-27 

-4.1 

-1 . 8 

10.1 

15.0 

42.3 

1I-A 

-4.6 

1.1 

15.3 

23.7 

31.0 

K-B 

0.8 

0.4 

<-#  <.-■  #  n 

35.1 

62.1 

17- C 

-0.4 

9.6 

25.5 

35.5 

67.0 

H-D 

-1.0 

3.1 

20  •  2 

27.7 

40.1 

N-E 

-0 .  s 

3.4 

10.1 

26.1 

41.0 

H-F 

-3 . 0 

0.9 

10.7 

17.0 

51.0 

E-7 

-2.0 

11.6' 

25.2 

37.1 

67.2 

E-9 

-2.3 

9.7 

22.5 

31.6 

46.3 

E-ll 

0.4 

9.0 

21.6 

27 . 2 

54.0 

E-C 

-5.0 

0.3 

30.9 

41.4 

E-D 

-1.4 

5.0 

21.5 

t^^r  .  fa 

41.2 

E-E 

-1.9 

2.5 

13.0 

S-F 

3.0 

3.3 

6.9 

12.2 

10 . 7 

3-7 

1.5 

6.4 

no  i 
(J  c  .  ± 

32.5 

61.5 

3-9 

-0.8 

6.4 

nr  -i  ry 

«.  L  .  «D 

54.4 

3-11 

-0.1 

7.4 

22.4 

on  p 

96.2 

S-C 

-0.1 

5.2 

21.6 

■  29.7 

49.1 

3-1* 

-1.5 

6.4 

17.9 

27.4 

59.6 

5-J5 

O  A 
—  . 

4.  / 

14.  ± 

S-F 

-5.0 

0.0 

0.0 

15.6 

24.9 

218 

SLAB  #1258- 

--STEEL  STRESSES. 

rjoad  on 

Sla"b  in  Pounds 

Cape 
line 

15000 

30000 

45000 

60000 

75000 

7/- 7 

0.0 

7.4 

*w     #  U 

32.3 

57.5 

Y/-9 

8.0 

6.7 

23.9 

30.8 

41.4 

lf-11 

1.3 

8.5 

24.1 

29.7 

39.8 

f-C 

2,3 

5.2 

29.3 

•10.7 

87.8 

;/-D 

0.5 

2.  6 

19.5 

32.1 

37.4 

ff-I 

0.2 

•  0.1- 

10.2 

15.6 

22.5 

^-F 

-1.4 

-1.1 

7.8 

8.4 

10.2 

KE-llf 

1.9 

8.4 

28.0 

26.4 

43.3 

ISii— JJl 

-1.4 

5.4- 

26.2 

37 .  6 

83.6 

IIE-0 

-2.9 

3.0 

20.5 

25.7 

24 . 8 

TIE-? 

-0.1 

3.7 

14.6 

18.9 

36.2 

BB-M 

■  1.5 

4.1 

•  19.2 

31.0 

72.0 

SE-E 

-0.3 

3.3 

16.6 

30.2 

77.5 

5E-0 

0.7 

5.3 

15.1 

27.4 

74.3 

SE-r 

-3.7 

4.3 

12.4 

23.9 

75.6 

-0.2 

4.5 

20.5 

31.1 

67.3 

Sf-B 

o.  6 

7.2 

24.0 

37 . 5 

76.7 

SW-0 

-3.5 

Ci  «  J- 

13.  6 

21.1 

45.6 

SW-P 

-(3.3 

-i.8 

16.7 

23.6 

45.0 

1T//-L1 

-1.4 

13.0 

26.2 

37.5 

54.8 

r.v-ll 

-3.0 

5.7 

22.1 

35 . 7 

71.7 

TTW-O) 

1.3 

6.6 

13.5 

24.6 

71.3 

II. /-r 

0.5 

5.0 

16.0 

24.7 

44.5 
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SLAB  tr  1252 

COIICPETE 

sti:e3oES. 

Loud  on  31a"b 

in  Pounds 

Oap-e 
1  ine 

15000 

50000 

45000 

60000 

75000 

IT- 4 

1.9 

2.0 

5.2 

7.2 

14.8 

H-F 

2.0 

5.1 

7.2 

11.2 

22.9 

TT-6 

1.5 

2.5 

10  .0 

1C.4 

14.7 

5.1 

2.9 

-5.0 

9.9 

20.9 

TT-8 

5.0 

—0.0 

2.7 

0.1 

17.4 

N-10 

5.1 

6.  6 

10.1 

10.8 

14.6 

H-ll 

2.1 

8.1 

11.4 

12.8 

22.5 

N-11A 

2.7 

5.9 

9.5 

15,9 

20.5 

IT- 15 

1.6 

1.0 

4.7 

5.1 

14.6 

11-16 

5.4 

0.7 

4.8 

7.4 

10.7 

11-17 

1.3 

1.5 

2.7 

2.5 

14.0 

IT-18A 

-0.5 

1.0 

1.5 

£  •  *5 

2.7 

IT- IBB 

4.1 

5.5 

6.1 

7.2 

10.3 

IT- 2  3 

0.4 

0.9 

5.9 

6.9 

26.6 

IT- 27  A 

-1.2 

-0.5 

-0.6 

—  0.6 

5.4 

U-27B 

-5.4 

-1.5 

-2.0 

-1.7 

-1.6 

tt-D 

2.0 

2,2 

2.5 

5.1 

2.5 

TT-E 

0.7 

1.4 

1.5 

1.8 

0.4 

E-9 

1.5 

4.5 

7.6 

-11.6 

1C.6 

E-11 

0.5 

2.4 

5.5 

8.5 

12.8 

E-C 

0.8 

0.0 

0.7 

2.9 

6.1 

S-9 

5.4 

2.5 

10.1 

11.4 

20.1 

S-ll 

0.5 

5.  2 

4.5 

6.8 

15.1 

S-C 

0.6 

4.1 

0.8 

12.1 

11.1 

S-F 

0.1 

-1.0 

-1,8 

-0.9 

-4.7 

CrXv 

SLAB  #  1252 

CONCRETE 

STRESSES. 

Load  on  31aV> 

in  Pounds. 

• 

|i 

10UUU 

OUU'JU 

flDUUU 

ouuuu 

lino 

.7-7 

-0.2 

2.7 

4.9 

8.8 

17.9 

• 

IV- 9 

0.1 

1.2 

5.1 

8.4 

16.4 

7/-C ' 

5,9 

3.3 

11.4 

19.1 

16.0 

,7-D 

1.7 

-2.6 

4.9 

2.0 

0.4 

7/-E 

-0.6 

1.6 

3.1 

3.9 

3 . 3 

W-F 

0.5 

1.7 

1.1 

1.5 

-0.7 

1TE-M 

1.5 

3.5 

9.9 

14.2 

17.4 

NE-H 

0.5 

4.0 

7.9 

13.0 

30.9 

HE-0 

0.9 

2.4 

2.8 

5.7 

9.2 

EE-P 

BU8 

2.9 

5.1 

5.2 

11.4 

SE-N 

1.2 

3.0 

9.3 

17.4 

51.0 

SW-M 

2.7 

4.7 

10.6  • 

15.9 

25.4 

SW-I 

1.6 

3.8 

6.1 

11.8 

20.8 

ST7-0 

-1.2 

3.6 

2.4 

5.7 

13.5 

SW-P 

1.7 

1.5 

2.6 

3.9 

11.1 

HVMI 

0.6 

-7.6 

0.3 

7.3 

24.2 

BW^H 

1.0 

1.6 

8.4 

13.8 

21.2 

HW-0 

0.7 

0.3 

4.0 

5.4 

10.8 

NW-P 

3.7 

7.1 

9.5 

14.5 

s-ce 

5.7 

6.0 

7.8 

12.6 

10.8 

TT-C5 

2.1 

-5.7 

1.8 

0.9 

0.9 

S-C'l 

6.6 

14.7 

31.5 

46.8 

S-C'2 

'-1.2 

2.4 

9.9 

15.6 

20.7 

W-C'l 

1.5 

10.5 

26.7 

45.0 

52.8 

£16 

SLAB  f  1252  CONCRETE  STRESSES. 

Load  on  Slat)  in  Pounds. 

Care             15000           30000  45000  GOOOO           7  5000 
line 

f.G'£                3.0            11.4  12.3  10.0  25.2 

f-C»5                1.5            10.5  13.0  15.6  24.6 
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TABULAT 

EL  LOAD-STHEST 

DATA 

SLAB 

#1253 

Ono  Un  i  t 

eouals  1000 

l"b  •  per  so .  in 

.  Unit  S 

tress  in 

the  Steel. 

One  Unit 

eoutils  lOOO/ 

n  It),  per  so. 

in.  Unit 

Stress  in  Concrete. 

"n"  eouals 

the  ratio  of 

the  moduli  of  the  steel  to  oon^r< 

Load  on  Slah 

in  round r.-C oner cte  Stresses. 

Gape 
line 

15000 

30000 

45000 

60000 

75000 

11- 1 

-0.6 

0.2 

5.8 

13.4 

18.0 

11-2 

1.1 

2.6 

8.2 

14.5 

22.1 

II- 3 

-0,4 

0.7 

6.0 

10.6 

16.9 

H-4 

-0.2 

2.0 

3.8 

9.1 

10.6 

IT- 5 

-0.4 

9.8 

6.0 

10.7 

15.3 

H-6 

0.7 

1.9 

8.2 

11.2 

14.5 

IT- 7 

1.8 

3.4 

8.2 

11.7 

16.9 

IT- 8 

0.8 

1.2 

1.8 

6.4 

9.5 

N-9 

0.9 

1.4 

2.5 

4.4 

7.7 

IT-10 

-0..2 

1.7 

5.3 

7.7 

11.6 

IT- 11 

0.7 

2.9 

7.0 

9.8 

13.9 

.  H-12 

0.4 

2.3 

5.9 

14.0 

24.1 

IT-14 

0.4 

4.7 

8.2 

17.7 

IT- 17 

-0.2 

1.8 

5.5 

9.5 

16.2 

IT-18 

1.1 

1.6 

-1.5 

5.2 

6.5 

IT- 19 

0.3 

2.0 

-2 . 5 

2.0 

3.0 

jsr-.A 

1.0 

3.6 

11.6 

1T-B 

3.1 

4.5 

6.1 

7.9 

10.9 

1T-C 

-0.6 

0.5 

0.5 

1.3 

1.2 

IT-B 

0.4 

1.6 

0.6 

2.5 

1.2 

1TS-M 

2.1 

4.8 

14.6 

20.1 

29.0 

81  b 

SLAB  #1253— -CONCRETE  STRESSES. 
Load  on  Slab  in  Pounds. 


Cap- o 
1  i  np 

J.  -1  I1L 

15000 

30000 

45000 

60000 

75000 

NS-B 

0.9 

3.8 

10.3 

16.1 

23.0 

NE-0 

0.8 

5.0 

9.0 

14.3 

21.9 

KE-P 

1.9 

4.5 

18.0 

20.0 

27.5 

E-l 

—0.9 

1.2 

7.3 

12.5 

20.6 

E-3 

0.9 

3.0 

8.6 

12.7 

17.8 

E-5 

0.9 

1.4 

5.2 

7.1 

14.8 

E-7 

-0 . 2 

0.4 

3.3 

6.3 

9.0 

E-A 

1.0 

3.9 

12.4 

17.9 

26.4 

E-B 

1.1 

2.7 

3.5 

6.7 

7.3 

E-C 

0.0 

1.8 

3.3 

6.4 

5.3 

E-D 

1.7 

1.2 

0.7 

1.8 

1.7 

SE-IvI ' 

0.9 

3. 5 

8.3 

13.3 

17.3 

SB-N 

1  P 

5.1 

12.0 

21.0 

30.1 

SS-0 

1.4 

4.3 

15.8 

28.2 

43.0 

SE-P 

1.9 

5.1 

12.  6 

19 . 6 

25.  6 

S-l 

-0.3 

1.1 

4.6 

11.0 

17.5 

S-3 

0.9 

4.7 

11.3 

16.0 

S-5 

-0.4 

0.7 

3.5 

13.0 

22.1 

S-7 

1.6 

1.8 

2.7 

9.4 

15.2 

S-A 

1.1 

1.6 

6.8 

10.8 

20.0 

S-B 

0.5 

1.2 

o  •  c 

3.2 

a. 5 

0.7 

0.  8 

2.0 

0.9 

0.3 

S-D 

1.0 

0.0- 

1.2 

1.5 

-0.2 

SW-M 

1.9 

4.8 

16.0 

27.1 

38.9 

sw-n 

-0.2 

0.9 

9 . 5 

16.7 

26.2 

SLAB  #1253-  — 

CONCRETE  STRESSES 

• 

219 

load  on 

Slab  in  rounds. 

Care 
line 

15000 

30000 

45000 

60000 

75000 

S7/-0 

1.6 

3.3 

8.6 

14.6 

21.8 

SW-P 

1.5 

6.2 

18.6 

32.9 

51 . 2 

W-l 

1.0 

1.8 

7.6 

12.4 

18.2 

'7-3 

2.3 

3.2 

10.1 

13.0 

17.7 

;v-5 

1.5 

3.5 

9.6 

13.7 

16.7 

-0.5 

0.5 

3.1 

6.7 

8.0 

,1-A 

3.0 

6.6 

6.6 

W-B 

0.7 

2.4 

5.4 

8.1 

7.0 

vV-C 

0.4 

1.9 

3.0 

3.6 

3.0 

v;-d 

-0..8 

1.3 

-0.3 

0.3 

0.2 

0.8 

5.3 

16.1 

29.3 

45.0 

NW-M 

2.5 

2.6 

4.9 

21.3 

35.6 

HW-0 

1.7 

5^2 

10.8 

19.7 

33.8 

•1TW-P 

3.2 

3.7 

14.3 

25.5 

37.7 

A-l 

3.3 

11.1 

26.4 

39.0 

56.1 

A- 2 

2.7 

7.2 

9.0 

17.4 

15.6 

A- 3 

-3.7 

0.3 

14.1 

13.3 

10.5 

M-l 

5.7 

8.4 

34.2 

70.8 

72.9 

M-2 

6.0 

9.9 

19.2 

29.7 

."1.2 

M-3 

3.6 

3.0 

6.3 

10.8 

12.0 

1T-1 

1.5 

15.9 

6.6 

21.6 

45 . 6 

IT- 2 

6.3 

12.0 

24.9 

38.1 

46.8 

11-3 

2.7 

4.5 

23.1 

23.7 

37.2 

<D-1 

2.1 

0.6 

7.8 

24.3 

54.9 

0-2 

4.2 

Z-.8 

13.2 

51.6 

33.2 

220 


SLAB  #1E 53— -CONCRETE  STRESSES. 

Load  on  Slat)  in  rounds. 

Gafre  15000  30000  4  5000  60000  75000 
line 

0-3                  3.9                  5.1                  13.2              21.3  20.8 

P-l                 0.0                  9.3                  29.4              55.8  87.0 

P-2                  3.6                 7.5                  18.0              24.6  25.2 

P-3                 4.5                  5.7                  13.2              17.7  18.9 


SLAB 

#1263— 
joad  on 

-STEEL  STRESSES 
Sla"b  in  Pounds. 

• 

Gape 

15000 

30000 

4500C 

60000 

75000 

line 

11- 1 

2.4 

3.4 

15.4 

26.4 

56.9 

H-2 

2.3 

4.4 

15.1- 

41.1 

59.1 

11-5 

5,0 

5.4 

8.0 

39.7 

55.6 

IT- 4 

P.  4 

3.9 

16.0 

38 . 8 

53.2 

IT -5 

1.8 

o  o 

15.5 

36.7 

48.  6 

IT- 6 

0.6 

3.8 

13.8 

33 . 8 

42.1 

] 

1.1 

0.1 

7.6 

30 . 3 

40.6 

IT-10 

0.9 

0.0 

8.4 

33.9 

48.8 

IT- 11 

1.3 

2.6 

14.0 

40.5 

53.7 

IT- 12 

3.5 

4.6 

15.4 

42.3 

55.5 

IT-ir 

1.0 

2.3 

14.9 

42.7  v 

62.3 

IT- 14 

0.1 

5.2 

12.6 

37.5  v 

70 . 6 

IT- 15 

1.3 

5 . 7 

18.5 

43.0 

56.5 

11-16 

3  5 

8.9 

26.  6 

52.2 

68.7 

H-17 

5.1 

10  •  6 

13.0 

23.4 

41.2 

IT- 18 

-2.1 

0.9 

6.0 

16.7 

29  .8 

IT-f-1) 

4.7 

4.5 

11.4 

22.9 

35.1 

IT- ( -2) 

3.8 

2.8 

7.0 

18.4 

21.  2 

IT-  f-3) 

2.7 

2.0 

5.8 

7.4 

14.3 

IT-f-4) 

-0.4 

-1.2 

2.8- 

1.1 

3.2 

IT- A 

5.0 

8.2 

17.8 

26. 9 

36.0 

B-B 

2.6 

3.  6 

14.1 

22.4 

31.  6 

IT-C 

3.  6 

3.3 

10.  6 

"  26.9 

IT-D 

2.5 

2.9 

"  .7 

16.9 

26.0 

IT-a 

4.7 

6.0 

6.0 

25.5 

35.9 

888 

SLAB  #1253—  STEEL  STRESSES. 
Load  on  Slat)  in  Pounds. 


Gaf-e  • 
line 

15000 

30000 

45000 

60000 

75000 

11— "b 

5.1 

mm  r- 

o 

A  r\ 

4.0 

9.8 

1  Ft  O 

II- c 

4.7 

1.9 

0.6 

4.1 

5.1 

HE-M 

2.8 

4.8 

19.8 

30  .0 

TO  C 

38.  b 

1TE-N 

3.9 

4.0 

17  . 9 

31.0 

53.  v 

ITE-0 

3.7 

4.,o 

17  .  5 

29. 1 

A  P.  C 

1TE-P 

5.3 

3.7 

18  •  8 

32.  5 

CO  o 

52.8 

E-l 

4.7 

5.2 

18.9 

7  0  O 
*JC,  .  O 

en  o 
t>7  .  <^ 

E-5 

3.3 

5.0 

17 . 2 

25.  b 

/to  T 
42.  o 

E-5 

4.8 

2.7 

17 , 8 

26.  6 

I7TJ  O 

37  .  2 

E-A 

A  T 

4.1 

5.4 

19.4 

30  •  8 

/IP  D 

4b  .  a. 

E-B 

4.6 

4.2 

12.1 

All  •  1 

r?  /  n 

34  .  9 

B-C 

2.0 

1.4 

4.0 

14  .  5 

d  r  o 

26.2 

E-JD 

0.8 

0.7 

0.8 

1 1 . 3 

n  o  r- 

SE-M 

3.  6 

6.9 

OA  /l 

29.4 

35.  5 

A  A  tr- 
44.  r7 

SE-H 

2.6 

A  A 

4.4 

18.  6 

5b .  9 

SE-0 

-1.4 

5.7 

20.9 

53. 1 

SE-P 

r\  A 

0.4 

5.8 

19  .1 

34. 1 

59  ^6 

O-l 

2 . 3 

2 . 5 

13.  5 

.-.1.1 

4o.  o 

b-3 

2.4 

3.9 

9.9 

DA  C 

24.  6 

41.  6 

Q-O 

2.4 

8.9 

V  A  <7 
«;4.  i' 

o-A 

o  o 

A  .  & 

D*  1 

T  rr  rz 

op  o 

A  A  C. 

S-B 

2.8 

3.0 

11.6 

23.1 

31.8 

S-C 

2.8 

2.6 

8.2 

18.9 

28.0 

S-L 

-1.0 

0.3 

-2.4 

9.6 

25.2 

SW-H 

2.6 

5.7 

19.5 

30.5 

50.9 

223 

SLAB  #1253-— STEEL  STRESSES, 
La"b  in  Founds. 


Gap- o 
1  ine 

15000 

30000 

45000 

60000 

75000 

Sf-M 

2.7 

IT  D 

1  "7  O 

1  f  *  o 

RK  P 

SW-0 

.';.0 

r  o 
C  •  « 

±o.  1 

i  ' J  •  u 

4.1  0 

S17-P 

1.6 

6  .  g 

iC.^.  o 

R  A  A 

'  'L/  .  j 

7/-1 

1.9 

T  Q 
O.  O 

pa  n 

44  R 

Vv-3 

5 .  6 

«  .  6 

in  *7 
lo  •  f 

6C1  .  u 

4n  q 

PT-f 

4.5 

7.4 

on  r. 

PR  1 

J- A 

.5,  7 

b.  .0 

i  n  p 

pn  q 

ri  q 

1.2 

TP  Q 

1  Q  P 

C  X  .  JL 

,7-C 

4.5 

.6.  .0 

7 

£7  -L  .  f 

,7-D 

r 

«  «^ 

 -i  »7 

—1 .  A 

27  1 

HI -41 

4.1 

F  Q 

20.1 

S3.  8 

50.7 

fie  O 

4.9 

19.9 

32.6 

71.5 

:tw-o 

3.2 

5.2 

18.0 

27.2 

42.5 

4.1 

6.1 

24.7 

39.5 

115.2 

224 

IJLBUItATEiJ 

LOAD- STRESS 

11APA                   Q  T  ATI  A 

T  C  C/1 

One  unit 

equals  1000  J.o. 

per  sq .  in 

J  i  KJ     » ^  u  \^  v..  J-  • 

One  unit 

eqmals  1000/n  l"b. 

per  sq . 

1/1      y  Ullvyl  U  OC« 

ft 

n"  equals  the    ratio  of  the 

itioquh  oi  sxeoi 

Load  on  Slao 

in 

Pounds — 

o  i,  o  e  i  01,2  esses. 

Gage 
line 

30000 

60000 

80000 

100000 

H-l 

0,1 

0.1 

t  n 

S-2 

1.9 

0.8 

T  /I 

1.4 

1  .  o 

5-3 

1.1 

-0.4 

U.  / 

± .  o 

IT- 4 

1.7 

0.9 

"1  A 
1.4 

£  •  O 

IT- 5 

1.2 

1.9 

D.J 

1'ir  .  U 

IT- 6 

2.6 

2.7 

T  /  O 

IT-7 

2.0 

4.2 

T  1  A 

14  .  4 

on  n 
.  U 

1T-8 

2.0 

7.7 

cl  .4 

4  xj  .  1  . 

IT- 9 

1.1 

9.1 

<il  •  U 

^  A  A 

IT- 10 

1.6 

10.6 

cl  •  O 

«_>«}  .  «j 

IT- 11 

3.2 

14.1 

<itD»  4 

T 

T*T      1  r*i 

IT- 12 

0.6 

1.1 

c  »  o 

T  Q  T 
117  .  1 

IT- 13 

1.9 

6.3 

to  a 

on 

TVT      "1  A 

IT- 14 

1.7 

5.8 

"IT  O 
JLJL*  *S 

07  7 
£,  t  »  1 

IT- 15 

1.0 

10.1 

O  *7  A 

4  6  «  / 

IT- 16 

3.4 

1C..6 

T  "7  /I 
1  '  •  4 

11-17 

1.3 

6.7 

D  •  u 

9n  n 

1J  — lo 

1.0 

7.5 

lb .  d 

IT- 19 

3.3 

9.3 

<cU  .  O 

^O  F. 

IT- 20 

1.4 

7.8 

1 1  •  o 

7n  O 

M-21 

0.7 

0.9 

5  •  3 

21.2, 
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SLAB  #  1264 

STEEL 

STRESSES. 

Load  on  S 

lab  in  Pounds. 

Cape 
line 

30000 

60000 

80000 

100000 

11- a 

-0.2 

1  6 
x  .  u 

6.8 

H-T3 

0.7 

±  •  X 

Q  A 

18.1 

II- c 

1.4 

•7 

'  .  <3 

pi  n 

28.4 

IT-d 

4.8 

A9  n 

100.2 

1T-A 

3.0 

JLO  .  X 

PFI  1 

37.  8 

IT-B 

1.4 

"7  A 

11  ? 

14.4 

TT-C 

P  1 

1  A 

P  71 

12.2 

E-6 

2.5 

.)  .  «J 

35.0 

E-8 

4.0 

Q  D 

24.1 

41,5 

S-10 

5.4 

1  ^  7 

55.1 

E-B 

1.5 

1  3  2 

21.0 

E-A 

2.9 

X  O  .  «J 

^1  5 

65.0 

S-6 

1.8 

A  7 

17  9 

38.5 

3-7 

3. 1 

•  .  ' 

90  A 

56.2 

3-8 

2.7 

7  A 

?3  8 

52.2 

3-9 

Ci  »  «J 

P4-  1 

38.5 

S-10 

1.3 

Q  "1 

PI  Q 

bit? 

38.0 

S-11 

2.4 

O  .  *± 

Pf)  ? 

31.8 

3-1 

4.4 

1  ^  A 

x<j  «  o 

PA  8 

43.8 

S-B 

2.4 

0  o 
J  •  J 

P  P  Q~ 

31.7 

V/-6 

2.1 

P  A 

19  A 

XS7  •  U 

35.5 

V7-8 

2.6 

9.8 

24.9 

37.0 

w-io 

1.6 

3.8 

24.6 

61.0 

W-A 

1.4 

11.1- 

28.0 

39.9 

CT-B 

0.4 

1.7 

9.6 

14.9 

226 

QT  ATI    J£  lOK/ 

a  J  hrtli  o  1  hXio  oho  . 

Load  on 

a xa D  in 

Pounds • 

Cape 
line 

50000 

60000 

80000 

100000 

Kh-k 

1.6 

o  .  7 

on  4 

i  jl  •  y 

HE— H 

1." 

10  •  7 

or 

c  o  •  / 

1.2 

^•4 

TO  O 

9  "  A 

SJS— M 

2.  ✓ 

13  •  o 

bh-li 

1.7 

14.  £ 

.^u  •  y 

4#<5 

or  n 

CO  .  U 

oJi»-r 

1.0 

O  /• 

rJ#  b 

y .  y 

9  A  £5 
C±.  O 

SW-M 

1.6 

8.8 

20.  5 

«^  i-  . 

OW  TT 

o  w— IJ 

1  •  V 

TO  A 

CO/  1 

1.  D 

7.0 

OiV-r 

1.6 

D  .  O 

D.U 

iy  •  U 

TTHf    1 1 

IJ  fl—m 

c  o 

1 1 .  y 

o  o  ^ 

IS  HI— xi 

o  *1 

1A  • 

/in  1 

ir.'-o 

1.4 

8.0 

16.1 

24.3 

22  V 


SLAB  #  1254 

C  01TCRETE 

.vTEESSES . 

itoad  on  «^ 

lab  in  Pounds. 

line 

50000 

60000 

80000 

100000 

II-  7 

0.3 

2.5 

4.9 

8.5 

IT- 8 

0.8 

5.9 

9.2 

14.7 

IT- 9 

1.5 

7.3 

12.0 

17.7 

IT-10 

1.0 

7.2 

11.5 

16.7 

IT- 11 

1.4 

7.9 

11.6 

15.1 

IT-11A 

0.8 

5.6 

9.5 

12 . 6 

IT-11B 

1.3 

0.7 

2.3 

4.2 

IT- IS 

0.6 

1.3 

hi  t  u 

5.  5 

IT-15 

0.2 

4.2 

8.0 

9.8 

IT-14 

0.5 

4.5 

9.2 

12.6 

IT-15 

0.8 

5.7 

9.4 

13.4 

TT-16 

1.7 

4.6 

7.7 

12.9 

3ff©18 

1.5 

4.1 

8.2 

12.9 

1-19 

1.1 

o 

4.4 

7.7 

U-20 

1.8 

5.7 

9.2- 

10.7 

IT- 21 

1.5 

3.0 

2.2 

13  rr 

IT- 22 

C.9 

3.4 

4.6 

11.5 

IT-A- 

■  2.4 

8.0 

11,4 

15.2 

IT-B 

1.4 

4.5 

5.9 

3.7 

IT-C 

1.6 

0.8 

-0.2 

-1.2 

E-8 

1.4 

6.1 

9.1 

14.9 

5-10 

0.5 

4.  6 

4.8 

8.1 

E-11A 

2.7 

4.1 

4.9 

9.0 

SUA 

5.5 

7.4 

14.9 

23.1 

1 

bAO 

prut)      -/t  TOC>! 

SLAB  tr  IP 54 

STRESSES , 

Load  on  3la"b 

m  rounds. 

Cape 

30000 

60000 

00000 

100000 

line 

8-2 

1.6 

5.3 

5.0 

0.4 

0.9 

0.4 

r 

u  •  >± 

3-7 

E.9 

4.3 

b,  O 

1U  ,  c 

3-0 

2  •  5 

9 .  £ 

lb  «  O 

3-9 

0.0 

0.0 

o.  1 

"1  rr,  id 
lo  •  ■ 

3-10 

0.5 

4.9 

(ml 

TAP 

S-11 

0.9 

§.0 

6,5 

l£  •  4 

S-11A 

rr  A 

3.4 

5/1 

o  o 

j ,  y 

if  (U 

S-A 

3.4 

"1  "I  "1 
11.  1 

1«~  ,  d 

lO  .  J 

3-B 

1.9 

0.7 

2.1 

A  Q 

3-C 

0.8 

1.1 

1.  o 

u,  / 

./-G 

2.0 

7 . 6 

9  ,  9 

.7-10 

2.2 

< .  <^ 

7  ,  b 

lb  ,  U 

3.5 

7.  o 

9.7 

lo  ,  1 

i;/-A 

o  +  & 

6.6 

11 , 

ff<-£ 

-0.5 

1.6 

<7  "1 

o.  1 

4.  b 

W-C 

1.7 

1.5 

1.  o 

ii.  0 

TTE-0 

2.7 

6.0 

6#o 

ltj  .  U 

SB-Jl 

o.  5 

l.j.O 

lO  ,  id 

±  1.  U 

SE-H 

.0.4 

0.2 

6.5 

3E-0 

2.7 

«o#0 

6.  S 

1U  .  O 

SB^gx 

2.6- 

3,0 

fP  A 

7.4 

"1  A  o 

i  j  •  y 

SW-M 

—  0.3 

A  O 

7 . 1 

1.0  •  o 

Elw-M 

5.2 

5.7 

10  •  4 

1  (  •  4 

JJW-I 

2,7 

7.2 

11.7 

19  0 

o  o  o 

SLAB  f 

CONCRETE  CTP.ESSES. 

Load  on  Slal) 

in  Pounds. 

Gape 

50000 

60000 

noooo 

100000 

line 

ITV/-0 

2.1 

;  r>.o 

7.8 

12.4 

17- A 1 

3.6 

15.3 

24.  6 

.04  . 1 

IT-A2 

-3.0 

15.0 

18.9 

27.6 

17-A5 

2.1 

6.0 

15.2 

11.1 

E-Al 

9.6 

27.0 

44.1 

67.2 

E-A2 

1.5 

13.5 

20.4 

24.9 

E-A5 

1.2 

12.0 

11.7 

14.7 

S-Al 

0.3 

25.4 

52.8 

.72.6 

3-A2- 

7.2 

.  21.9 

21.0 

25.1 

S-A3 

11.7 

15.3 

19.2 

20.1 

.7-A1 

-2.4 

0.0 

2.9 

5.0 

i¥-A2 

.  -i.o 

11.1 

.  11.7 

17.1 

I-A2 

2.1 

9.9 

12.0 

19.5 

230 

TABULATED  LOAD-STRESS  DATA 

SLAB  #1255. 

One  Unit 

eouals  1000  Ih.per  sq . 

in.  Unit-Stress  in  the 

O  i,    .  ' _t_  . 

One  Unit 

eouals  1000/n  l"b.  per 

sq.   in.  Unit- 

-Strees  in 

Concrete . 

"n"  enuals  the  ratio 

of  ..the  mo  Jul 

:  of  steel 

and.  concrete. 

Load  on  Slab  in  Pounds- 

-  Concrete  Stresses. 

Cape 
line 

30,000 

45,000 

60,000 

75,000 

N-6 

-00.  6 

01.3 

07.4 

X  «  '  . 

H-8 

A  A  ^7 

01.6 

07.9 

14  4 

S-9 

01.5 

05.1 

10.5 

16  2 

N-12 

00  .  6 

08.0 

08.9 

14  2 

N-13 

AT  O 

-01  •  c 

02.3 

08.4 

12  1 

1-15 

A  A  T 
00  •  1 

01.7 

05.2 

09  4 

N-B 

AT  C 
01.6 

01.7 

03.1 

04  1 

N-C 

AO  A 

Oc.O 

-05.2 

-01.0 

-01  8 

H-D 

A  A  A 

oo  •  y 

-02.0 

-00.2 

-00  7 

2-6 

A  A  O 

oo  •  y 

02.3 

07.3 

12-1 

X<0  .  X 

E-8 

A  A  O 
00.  C, 

06.6 

11.9 

17-3 

E-9 

AO  A 

Oc.O 

07.3 

11.9 

16  8 

E-12 

02.0 

08.4 

12.8 

E-13 

00,7 

05.5 

10.7 

E-15 

-02.5 

-02.1 

02.4 

E-C 

-01.1 

-01.7 

-00 . 6 

—  \J  X  .  «J 

E-Ii 

-01.2 

-03.0 

-03.3 

S-6 

-00.6 

02.2 

06.5 

10.0 

S-8 

-00.1 

05.7 

10.6 

17.8 

S-9 

05.2 

09.2 

13.0 

S-12 

02.8 

06.8 

11.5 

16.6 

1 

Loads  on  31a"b 

raal)  ,^1255. 

in  rounds--Concrcto 

Ctrosres. 

231 

Cape 
line 

30,000 

45,000 

60,000 

75,000 

S-13 

00.4 

04.5 

09.6 

12.7 

S-15 

-00.1 

04.7 

08.2 

12.9 

S-16 

-01.1 

-00.6 

-00.1 

02.4 

S-17 

-01.0 

01.5 

04.4 

08.0 

S-18 

-00.9 

00.0 

05.1 

06.2  . 

8*19 

02.0 

03.4 

08.5 

11.4 

S-20 

02.3 

05.6 

07.3 

09.3 

S-21 

-02.3 

-03.3 

-02.9 

S-22 

-00.1 

-03.3 

05.9 

08.7 

S-23 

00.3 

00.7 

04.1 

06.9 

S-24 

-01.8 

-00.9 

-00.2 

00.  g 

S-25 

-01.1 

-00.9 

00.5 

01.9 

S-26 

-01.2 

05.1 

06.4 

07.8 

S-27 

02.4 

07.3 

10.0 

17.4 

S-28 

03.2 

07.5 

10.8 

13.9 

S-29 

01.5 

06.3 

11.4 

.20.5 

S-3I 

02.4 

06.5 

10.1 

14.4 

S-32 

06.0 

08.3 

10.3 

14.9 

S-33 

-03.0 

-00.7 

01.3 

04.2 

S-34 

00.1 

02.0 

00.9 

03.1 

S-35 

-02.0 

-01.9 

00.3 

00.6 

3 -A 

06.0 

13.5 

22.1 

30.9 

S-B 

-00.5 

00.5 

91.4 

01.8 

S-C 

00.8 

03.6 

00.8 

01.5 

9*6 

-00.9 

00.1 

03.7 

09.6 

'.7-10 

02.2 

05.0 

08.3 

14.6 

o 
o 

lab  #1255. 

232 

Loads 

on  Slab  in 

rounds- -Concrete 

Stresses. 

Cage 
line 

Ktf\  nor* 
tOU  t  UU(J 

45 , 000 

60,000 

75,000 

7/-11 

02.5 

00.6 

09.2 

15.6 

7/- 12 

•    01. £ 

07.0 

10.4 

14.8 

W- 13 

04.8 

11.1 

14.4 

19.1 

vV-14 

02.0 

10.2 

13.7 

20.3 

ff-ie 

01.5 

12.9 

11.2 

17.0 

,7-A 

02.1 

07.0 

11.2 

14.0 

7/-A 1 

01.2 

02.4 

04.4 

04.2 

-00.8 

-02.5 

-02.5 

7/-C 

00.1 

00.9 

00.9 

00.1 

71-1) 

00.4 

-02.7 

-02,2 

00.5 

1JE-M 

03.7 

08.5 

10.7 

12.5 

H-H 

03.2 

07.7 

13.9 

19.0 

H2-P 

01.7 

01.5 

03.8 

05.7 

HB-E 

-00.6 

01.2 

03.3 

05.3 

ITE-S 

-01.4 

01.1 . 

03.6 

06.6 

1B-T 

00.2 

03.9 

05.9 

11.2 

SE-M 

06.4 

16.3 

28.9 

43.2 

SE-0 

02.4 

08.6  - 

17.3 

26.9 

SS-P 

02.2 

09. 8- 

15.7 

21.3 

SE-Q 

01.2 

02.6 

03.3 

05.5 

SE-R 

01.4 

01.4 

05.0 

05.6 

SE-S 

01.0 

04.7 

08.0 

13.1 

SE-T 

01.2 

03.6 

06.1- 

09.5 

SW-M 

o4.0 

09.3 

12.5 

16.7 

SW-IT 

06.5 

08.4 

12.4 

19.6 

23Z 

SLAB  #  1255-— CONCRETE  STRESSES, 

Loads  on  Slab  in  Pounds. 

Ca{rc                   30,000               45,000  60,000  75,000 
lino 

SW-P                    1.8                     8.9  16.9  £5.5 

SW-T                     2.5                     1.3  5.2  9.3 

ffW-M                     2.7                     9.7  13.6  14.6 

SW-P                     2.9                     8.3  14.0  19.3 

NIV-R                   -0.3                     1.0  7.0  8.3 

K-Al                     6.6                   25.8  30.9  40.5 

»r-Ag                     3.0                   17.4  16.8  20.1 

S-Al                     0.4                   14.7  "2,8  32.7 

2-A2                     9.9                   17.1  16.5  21.0 

E-A3                     8.4                   12.9  14.4  '  12.3 

E-A4                     ,3.0           .          5.7  6.3  0.6 
S-Al                   -4.1  -10.6 
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SLAB  f  1265  STEEL  STRESSES, 

Loads  on  Slab  in  Founds. 


Oupe 
1  ine 

30,000 

45,000 

60,000 

75,000 

TT  C 

n  — 6 

r?  C 

»t  .  r> 

lo  .  U 

0 1 .  S3 

PTl  O 

•  y 

TT  O 

U  •  b 

IT  A 

r-4  .  4 

.  ft 

iff  n 

o«  o 

IL>  •  b 

.  b 

/IT  A 
41 .  b 

...  y 

it)  •  y 

OH  O 

4 1 .  O 

H/  lo 

rj  o 

it  p; 
11.  o 

B—  1 C 

o  r 
«5  •  0 

T  A  It 

<^b .  y 

^p;  A 

OO  .  4 

TT  A 

X  p; 

1  f-  p; 
lb  .  O 

o  /  p; 

£.4  .  O 

Ol  •  O 

TT  "R 

n  ry 
<^  •  ' 

ID  *  f 

OA  Q 
r.,4  .  y  - 

%n  p; 

OU  .  ID 

TT  f 
U  —  b 

—■  » 

y .  u 

iy .  u 

JU  — U 

9  T 

£  Q 

o.  y 

~\  a  p; 
14 .  r> 

on  A 

£t—  b 

1.0.  0 

iy  •  b 

III—  0 

O  •  o 

10.  ^ 

C  f  .  U 

A~]  1 
41.  1 

ijj-y 

1  •  4 

L  £  •  ±  • 

oc  eg 

40  .  O 

.Ci— 1c 

e>.  1 

10.1 

co  •  U 

OO  .  1 

1.1 

lt;a  b 

1 

i^b  .  0 

A  K 

T  p; 
l»o  •  O 

c4  .  4 

b 

P  TA 

11.  6 

q  t  p; 

tjj  p 

u  — Vy 

b  •  u 

y  •  4 

1  b  .  4 

1(»  •  b 

»J  —  O 

o  .  c 

IP  7 

pp  n 

4<_>  .  V 

S-8 

A  6 

14  1 

24  0 

4^  1 

S-9 

2  7 

12  7 

S-13 

2.9 

14.6 

24.2 

39.7 

S-A 

7.1 

20.2 

30.4 

38.5 

S-B 

1.4 

11.4 

21.6 

24.4 

S-C 

-1.5 

6.4 

15.5 

19.7 

23b 

3L/7R  4 

"1  p  re  TPFFL 

X<—  tJ  *J  —  —  —  >  J  X  1  jIjXJ 

STRESSES 

Tj  n  n  fl  fi 

on  3lnn  i  ti  V 

ml  yi  A  q 
\J  1  A  I  mo  t 

Cape 

30 , 000 

45,990 

60,000 

7  5,000 

1  '  71  f» 

3-D 

0.  6 

3  7 

1  ?  ft 

PI  A 

S-27 

1.9 

7  ft 

17  1 

pft  1 

3-28 

1-7 

1 1  1 

J.  x  •  J_ 

po  ^ 

33  4. 

OxJ  .  ft 

S-29 

4.1 

X      •  r 

4P  7 
ftc  •  f 

3-30 

0.1 

n  7 
lit ' 

PP  ft 

37  4 

s-si 

5.1 

1  *5  7 

PR  ? 

3ft  n 

S-32 

1  4 

ft  0 

i  q  n 

X  J  .  u 

ox  .  0 

S-33 

?  3 

4  ft 

IP  0 
xc  .  J 

3-34 

c\  r 
*^  •  » 

3  3 

5  Q 

14/ 

Xft.  ft 

S— 35 

-2.1 

2  S 

1  4. 

x  .  ft 

7  9 

77-1 

0.7 

2  ft 

(fit  # 

1  A 

X  .  D 

9  4 
<C  .  ft 

77-2 

—1.9 

?  ft 

0  4 

U  .  ft 

1  4 
X  .  ft 

77-3 

?  4 

4  R 

in  4 

XU  .  ft 

77-5 

-0.1 

10  9 

?0  Q 

31  4 

7-6 

0.0 

1?  4 

PR  7 

-An  a 

77-7 

2.7 

17  5 

PQ  ft 

4  A  7 

.7-0 

3.0 

15  5 

Xt>  «  xJ 

PA  P 

/  9  A 
ft  <C  .  O 

7/ -9 

3.4 

12  9 

PA  Q 

34  n 
<jft .  0 

.7-10 

4.7 

15  5 

pa  p 

4n  0 
f±u  •  y 

J- 11 

0.7 

1  A  1 

9  9  7 

3/i  n 

77-12 

5.3 

20  ft 

CO,  o 

AT  Q 
fr  X  .  z) 

77- 13 

0.5 

12.4 

P4  4. 

17  a  n 

'.7-14 

O  •  u 

17  7 

P4  A 

3T.  C 

77-15 

5.0 

20  3 

f  .  ft 

4i  n 

ft  X  .  U 

-a 

1.2 

4.5 

6.1 

7.7 

SLAB  f  1S56  —  STEEL  STRESSES, 
Loads  on  31a"b  in  rounds. 


Gafre 

XII 1  w 

30,000 

45,000 

60,000 

75,000 

1  ft 

^  • «-» 

1  r5  1 

X«J  .  X 

pn  4 

CU  .  lt 

7 

pp  ft 

^  a  n 

A  A  A 

"7- A 

B  ft 

PQ  P 

r47  P 

77-B 

if  X> 

P  7 

7  P 

1  A  Q 

P  P  A 

V.  Tj 

1 1  JL/ 

1  0 

4  1 

ft  •  X 

A  D 

iXitJ 

IIE-M 

MX*  iVl 

X«J  •  u 

P4  n 

£  ft  . 

TIE -IT 

»  X 

1  P  Q 

Pft  R 

A'7,  Q 

ft«J  .  V 

1IE-0 

A  A 

lO 

ft  ft .  V 

TTE-P 

4-  7 

17  ft 

PA  Q 

c-»i/  .  ft 

IE-Q 

i 

2  4- 

7  O 

in  i 

pi  n 

ITE-S 

55  1 

A  ft 

1  A  '  4 

X  fx  .  x 

PA  7 

3E-M 

7  B 

1  Q  4. 

^1  A 
ox  .  O 

A7  A 
D »  .  ft 

SE-II 

n  A  A 

77  ^ 

3E-0 

5  0 

1ft  6 

^P  Q 

44  ^ 

fx   X  .  t  J 

SE-? 

6  P 

1  Q  fi 

*31  ^ 

..jo .  u 

SE-Q 

6  1- 
o  .  x  — 

1  ^  Q 
X«J  »  y 

P7  ^ 

SE-R 

1  6 

55  4 

Q  ft 

1  ft  ^ 

3E-3 

.3.4 

ft  ft 

1  ft  4 

XO  .  ft 

^l  n 
ox .  u 

SW-M/ 

7.2 

19.0 

31  1 

46  9 

3W-II 

6.0 

?0  fi 

37  9 

A  A  1 

SW-0 

1  ^  ft 

x«j  .  O 

p  £  r 

CO,  D 

fx£  .  /d 

bW— X 

.7.3 

19.4 

rr  o  r" 

oc.  o 

71.7 

NW-M 

3.9 

10.7 

2fi.7 

43.1 

F.7-TT 

7.6 

19.8 

32.7 

51.0 

5.5 

15/g 

27.9 

41.3 
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SLAB  t  1255—  SESEI  STRESSES, 

Loads  on  Cla"b  in  Pounds. 

Gape  50,000  45,000  GO, 000  75,000 
line 

IW-P                     6.6  18.1                   38.9  54.1 

ir.v-Q                     1.7  4.5                   11.4  20.8 

UW-K                     1.6  4.9                    14.1  21.1 

HW-S                     3.2  6.9-                 15.7  38.1 
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TABULATED  LOAD-STRESS  DATA.         SLAB  ,?1£56 
One  Unit  equals  1000  It.  per  sq .  in. , Unit-Stress  in  the  Steel. 
One  Unit  equals  1000/n  11).  per  sq .  in. , Unit  Stress  in  Concrete. 

Mn"  equals  the  ratio  of  the  moduli  of  steel  and  concre 
Load-on  Slat)  in  Founds--  Concrete  Stresses. 
•r?FG  30,000  45,000  60,000  75  000 


II- 8 

4.5 

6.4 

17.2 

27.0 

II- 9 

3.5 

5.6 

13.7 

21.  5 

1-12 

2.8 

6.8 

11.7 

18.3 

11-13 

5.9 

7.2 

10.5 

17.4 

11-15 

3.7 

7.3 

13.1 

18.1 

h-a 

5.8 

13 . 7 

23.3 

34.2 

N-B 

-3.1 

0.8 

0.7 

-0.2 

II-C 

0.4 

-0.3 

-1.2 

-4.2 

II- £ 

1.2 

0,1 

-0 . 3 

—  2 . 2 

2-6 

5.8 

8.6 

20.2 

ET8 

6.6 

11.1 

19.6 

'29.8 

E-9 

5.8 

11.0 

16.2 

26.5 

E-12 

2.2 

6.1 

12.2 

17.8 

g-13 

3.6 

6.2 

11.3 

17.0 

S-6 

4.4 

6.6 

13.7 

21.4 

S-8 

3.0 

8.8- 

16.2 

3-9 

4.3 

8.1 

13.9 

20.9 

S-12 

o  n 
c, .  q 

6.4 

10.6 

16.2 

S-13 

3.1 

7.1 

10.9 

16.9 

3-14 

4.0 

6.8 

10.4 

17.0 

S-15 

2.4 

6.1 

9.9 

16.4 

SLAB  #  1256  CONCRETE  STRESSES. 

Louds  on  Slab  in  Pounds. 

Cage  SO, COO  45,000  GO, 000  75,000 

S"16  ..  3.5  4.9  6.3 

S~17  C.O  8.9  12.5-  17/3 

S-10  4-6  5.1  10.7  16.0 

S"19  4.3  12.0 

S-20  3.0  :4.6  12.2 

S~22  5.2  6.7  11,4 
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S-S4  4.6  5.2 


^-A  6.9  14.7 

S-D  s>  © 


%6                       4.1  6.3 

4,9  '(  8.7 

tf-8                       4.8  7.1v 

^"9                       1.5  6.9 

v/-10                     2.8  7.5 

5.3  ic.5 


16.6 
16.3 
3»  6 

9.6  12.2 


£-23  4.3  f.3 

S-24  3-4  2.0                     0.3  3.4 

S~25  2.6                     2.4  4.1 

S-2®  2.3  4.5  4.5 

S~28  3-9  '  ''7a  11.2  15.1 

S~29  4-6  15.9  23.3 

S-30  6*0  11.0  19.5        •  28.1 

S-31  2.9-  6.9 


IS. 5  20.9 


S~32  4-9  G.4  13.7    .  19.3 


8.3  9.9 


S~55  °-°  -1.7  1.8  0.6 


19.2  28.5 

°*4  0.0  -0.2 

15.9  25.7 

10.4  26.7 

14.5  21.0 
16.7  22.7 

15.6  23.4 
18*8  27.6 
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°t       4  i  ere 
mum  luMb 

P  A  TvT  T-* 

 UOJjivIlETE 

..ESSES. 

Louds  on 

Slab  in  Pound 

linp 

30,000 

45,000 

60,000 

75.0C 

V/-12 

A  Q 

1 1 .  £> 

19.4 

26.8 

W-13 

fir  •  <C 

"in  a 
1U.U 

16.5 

25 . 5 

'.7-14 

4  A 

1U  .  0 

if  0 
JLo  .  2 

21.  6 

>V-15 

14 . 0 

20.0 

¥-1 

6.5 

14  A 

O  A  A 

24.4 

77-3 

K  A 

£  n 

6.4 

7.1 

jf-C 

U  .  D 

1.2 

1.5 

7/-D 

3  A 
%j  .  0 

1  c 

1  •  D 

—0.4 

-0.1 

HE-JJ 

IX.  7 

16.0 

20.0 

HS-B 

6  fi 

nr.  q 

28  .  2 

21.5 

HB^O 

^  1 

«J.  4- 

r  •  0 

14.4 

19.9 

BB-P 

A  ft 

1  C  £ 
l£  •  6 

14.3 

16.4 

ITE-S 

U  •  JL 

—  c? .  . 5 

4.  6 

13.0 

SS-P 

17  A 

r?  -1 
«5.  1 

12  .3 

19.4 

SE-Q 

-L  •  -/ 

v  r; 
-  ,£>  •  0 

6.1 

8.7 

SE-K 

•  r 

A  A 

4.4 

7.5 

11.2 

SE-S 

2  8 

A  95 

13.0 

21.7 

8W*B 

n  a 

■  O.  £> 

5.7 

7.8 

SW-S 

10.  5 

16.2 

HW-Q 

O  5! 

4.8 

7.2 

F.V-E 

-0.4 

2.2 

R  A 

y  •  u 

TT7-S 

5.1 

Pi  t 

"19  "1 
1£  •  1 

18.1 

IT- A  2 

1U-.  0 

15.5 

15.3 

18.0 

XT      A  »2 

5.7 

3.9 

8.1 

9.0 

E-Al 

21.9 

39.9 

44.7 

54.0 
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SLAB  #  1256—  CGKCKBTE  STRESSES, 
Loads  on  Slu"b  in  Pounds. 

Ga£Q  30,000  45,000  60,000  75,000 
line 

E'A2                    M                    17.1                  84.9  51.8 

5.7                       2.7                     7.5  ,7.5 

3~A1                                               45.5                   59.7  76.5 

S~A2                     2.4                     14.1                   14.7  14.7 
S-AS                    1.6                      5.7  9.3 
;7-A1                     5.7                     55.6  58.4 
V/~A2                     6.3                '    16.8  12.3 


9.0 


45.3. 


18.9 


W-A;5  LI  4.7  5.6  10.5 


-LAB  #  1256  S 

TEEL  STRESSES. 

Loads  on  Slat) 

in  ^oimdn . 

Cafe 
1  ine 

50,000 

45,000 

60,00" 

75,000 

• 

IT- 6 

• 

2.4 

12.4 

40.4 

ftl  4- 

1T-0 

3.6 

11.6 

20.1 

41  A 

II- 9 

1.6 

6.6 

14  5 

J-      4  0 

-r>7  r 
o«. .  «J 

TT-12 

o  o 
cL  .  ^ 

9.6 

CO  A 

*  J  ;  -  0 

"ft  n 

IT- 13 

2.2 

9.3 

20 .0 

Hfwll 

•0.6 

.  8.5 

20.9 

34  ft 

II-A 

6.5 

10.0 

24.0 

IT-B 

1.5 

10.2 

15  0 

CkJ  .  JL 

1T-C 

1.6 

0.1- 

13.9 

22  2 

IT-D 

—0.6 

2.0 

10.5 

19  /4 

E-6 

4.9 

13.2 

f  £  •  i. 

E-G 

5.2 

"15.7 

32.0 

5ft  n 

E-9 

2.1 

11.9 

23. 9 

".ft  Q 

E-12 

5.0 

17.7 

29.2 

to  .  <c 

S-6 

3.1 

16.3- 

34.5 

AP  ft 

S-0 

3.3 

13.6 

26.  5 

55  A 

3-9 

.  3.5 

13.6 

26  A 

S-12 

5.0 

-  12.0 

24  1 

AP  "7 

S-13 

0.5 

11.3 

19  3 

"■77  p. 

S-19 

2.3 

14  Q 

C  I  .  0 

S-20 

3.2 

6  •  *5 

21  K 

04  .  / 

S-21. 

3.4 

14.7 

?4  7 

/IT  O 

S-22 

3..0 

7.  6 

22.  6 

34  3 

S-23 

1.4 

5.5 

i  a  a 

CD,  O 

S-26 

1.9 

4.0 

7.5 

10.9 

. .  J 

SLAB  t 

1256- --STJSTL 

ST KEGS ES. 
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Loads 

6n  Club  in  P 

o  uiicls  • 

lino 

30,000 

45,900 

60,000 

75,000 

S-27 

-0.4 

2.6 

8.6 

14.  6 

S-28 

0.7 

6.0 

15.5 

22.5 

S-29 

3.6 

11.6 

28.1 

41  1 

S-3Q 

2.9 

13.4 

30.4 

48.  4 

S-53 

2.2 

7.2 

19.2 

51. 5 

S-34 

2.0 

5.7 

14.4 

24  2 

S-35 

-1.9 

-1.4 

1.0 

10-7 

S-A 

5.4 

15.4 

20.7 

34.0 

S-B 

1.4 

10.4 

15.7 

?7  9 

S-C 

0.9 

-  9.4 

15.1  . 

on  r? 

W-l 

1.1 

0.6 

24.5 

56.  5 

f-S 

0.2 

-0.6 

25.0 

36  9 

77-5 

0.2 

2.3 

21.3 

32 . 8- 

7/- 4 

1.0 

1.5 

28.  6 

40  .  6 

7/- 5 

0.3 

2.8 

26.3 

56.5 

f-6 

2.6 

11.6 

31.1 

W-7 

4.8 

14.6 

30.6 

^1  3 

V/-8 

4.5 

16.5 

31.0 

44-7 

P-9 

1.9 

13.  6 

25.0 

4.0  6- 

7/-10 

3.4 

15.6 

28.5 

47  n 

sr-n 

2.7 

12.6 

2S.4 

^8  ft 

.  W-12 

o .  c  . 

14.7 

27.5 

45  4 

7/- 15 

5.5 

17.9 

28.  6 

413;  4 

7/- 14 

8.5 

22.7 

33. 4 

A  (\  A 

i-  D  .  D 

EE  -11 

5.1 

17.3  , 

25.4 

40.0 

SLAB  #  1256- 

— STEEL  STRESSES* 
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Loads  on  3 

la*b  in  Pounds. 

Cape 
lino 

.  50,00" 

45,000 

60,000 

75,000 

HB-B 

4.1 

16.1 

53.7 

92.7 

IIE-0 

4.2 

17.8 

67.4 

BS-P 

6.3 

25.4 

50. 4 1 

56.8 

ITE-Q 

-1.2 

2.7 

12.2 

18.1 

1IE-R 

5.0 

6.5 

15.0 

16.5 

SE-M 

5.9 

17.9 

24.9 

57 . 7 

3E-IJ 

8.0 

16.0 

35.0 

51.8 

SE-0 

2.5- 

16.5 

51.5 

54.8 

SE-P 

4.5 

17.7 

50 . 5 

SE-Q 

-2.5 

0.9 

8.5 

15.7 

SB-R 

-0.5 

3.4 

9.0 

18.1 

SE-S 

-2.5 

6.1 

16.8 

27.8 

sw-m 

5.3 

18.0 

25 .  «i 

54.8 

SW-B 

'  0.6 

11.5 

25.  6 

49.  6 

SW-0 

4.1 

19.8 

32.2 

54.6 

SW»P 

4.7 

16.4 

20.5 

47 .  6 

SW-Q 

-0.7 

'  5.9 

13.9 

20.  6 

SW-R 

0.2 

5.8 

15.3 

18.0 

SWtS 

-0.2 

8.4 

16.0 

27  . 6 

nw-m  .. 

4.9 

20.4 

30.1 

5Q„2 

BW-B 

6.0 

20.8 

51.6 

41-  6 

IT;7-0 

2.8 

11.2 

24.1 

42  9 

M-P- 

4.9 

21.5 

50 . 7 

41.0 

BtM 

-4.0 

—1.7 

7.8  - 

16-0 

UMB 

-o.8 

1.8 

11.9 

18.0 

ITW-S 

0.7 

7.5 

, 7 

31  ? 
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TABULATED  LOAD- STRESS  DATA .      SLAB  f  1257 
One  Unit  eaiials  1000  I'd.  per  sq .  in.  Unit  Stress  In  the  Steel. 
One  Unit  equals  1000/n  l"b.  per  sqt  in  Unit  Stress  in  Concrete. 

"n"  equals  the  ratio  of  the  moduli  of  steel  to  eonere 
Load  on  Slah  in  Pounds. -Concrete  Stresses. 


Ge<?e 
line 

30000 

45000 

60000 

IT- 4 

3.4 

7.9 

IT- 5 

1.0 

6,6 

16-1 

IT- 6 

3.7 

5.9 

11-4 

IT-7 

0.9 

4,2 

6  7 

IT- 8 

3.1 

Q  .  D 

6-0 

IT-D 

4.9 

11.9 

JL  JL  *  W 

U-E 

4.3 

11.8 

14  8 

1T-F 

U.J. 

c  o 
O,  C 

6.2 

-  2.5 

—  9  3 

—  3.3 

E-4 

2.5 

9.8 

18.3 

E-6 

7.3 

21.6 

30.6 

S-4 

0.2 

5.6 

12.1 

S-6 

3.3 

17.2 

23.7 

,7-4 

3.2 

8.2 

12.7 

"J- 6 

3.4 

8.4 

14.9 

.  SLAB  i  1257  STEEL  STRESSES. 

Load  on  Slati  in  Pounds. 

Capo  30000  45000  60000 

line 


W  1 

m  — jl 

»->•  U 

2.0 

23.5 

TT-P 
i<  —  c 

it© 

1.6 

23.0 

o  .  o 

25.0 

0.  o 

18.5  i 

23.2 

i»  — «_> 

D.  O 

21.0 

33.1 

17,3 

26.7 

TT-A 

5.  2 

27.1 

-L  J.  «  £ 

26.5 

1T-C 

23.1 

27.2 

IT-L 

27.3 

E-4 

1.9 

14.2 

32.1 

E-6 

5.7 

28.0 

35.9 

S-4 

1.1 

.  10.4 

29.7 

S-6 

6.4 

26.3 

34.9 

W-4 

6.2 

18.7 

29.8 

W-6 

9.0 

24.0 

54.0 

ft 


5^ 


